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Mercury introduces 
the meanest, toughest, 
most beautiful machine 
we’ve ever built. 




175 HP 



Meet the ultimate outboard: the Black Max, 

A whopping 175-hp outboard that's ready to tame the 
toughest water. Yet it’s stingy on gas and compact in design, 
The new Black Max is built with 
rugged dependability. Count on quick, 
easy starts with the Thunderbolt" CD 
ignition system, There’s no tinker- 
ing with the carburetor. Fewer 
tune-ups. The plugs won't foul. 

And even in choppy water, 
you get smooth, sure control 
with Mercury Power Trim. 

There’s a bit of the 
Black Max in every Merc: 

For your nearest 
Mercury dealer show- 
ing Black Max... call 




800 - 447 - 4700 . 

Illinois 800-322-4400 



New Mercury symbol of power 
end dependability 











How To Cut 
The 

Tough Stuff ... 
Easy As Butter 
In Summer 



You don't need the E r| P a gorilla (o 

cut sheet Tiutj! leather, gaskets, ptastiCS, 

screening, rubber dine] raolirtg male rial. With 
me perfectly m^LeD. precision cutting edges 
of a CHANNEL LOCK tump, you'll easethrough 
such “tough stulf", - ■ s miboHi I accurately, 
positively. And happy dayl No more blisters 
The handles are cushion coaled wit It do raid le . 
blue dipped plastic- Prop lorged of highest 
grade tool steel, scientifically heat treated 
. your assurance ol tough, dependable 
service lar years lo come- 

CHA N NFL LOCK INC. . - MuNilJu. PMIrtljrfcJnu I S 33 S 
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GET INTO THE STEAM OF THINGS 




This steam engine hit is an ideal project (or Ihese cold win- 
ter evenings, it machines on a very small lathe such as the 
Uni mat or ihe Sears/AHas 6" and will prove that you are a 
better machinist than you think, Or, it makes a great proieti 
for school shop. The kit has all the parts you’ll need, includ- 
ing complete drawings and instruct ions. It’s a ol for §6.95 
postpaid. 



CALDWELL INDUSTRIES 

BOX 170, 609 E. Pav* St, 
LULING, TEXAS 7S64B 



Went to READ aboul Steam? MODEL 
STATION ARY & MARINE STEAM EN- 
GINES, $ 7 — MODEL BOILERS & BOIL* 
ERMA KING, S7— EX PER I MENTAL FLASH 
STEAM (The hottest steam going.), $11. 

This is only 1 ol 40 steam engine kits in 
our catalog — $1 Of FREE with order from 
this ad. 
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An Easy Way to Change Jobs 

‘ This system is simple, straight forward and quick — but it works. 

Do it right and you can have the highest earnings of your career V 



^ I’ve got something that can help you 
:am a great new living and perhaps even 
njke you rich! 

Now, I know this seems hard to be- 
ieve, but ] can also prove it to you? 

1 say tiiis because I’ve got letters from 
Thousands of satisfied customers, , * . - 
Lnd a product which has been praised by 
f5Q leading media! 

What’s more, at Sl2,it’s an incredible 
nargam, and HI even give it to you. 
vithout asking you to risk one penny ! 

However, first let me tell you what i 
lave. 

I’ve got a copyrighted job changing 
system that you can use to move up in 
four field, or out to another field, but 
it significantly higher earnings. 

It took myself and five other proles* 
ionals two years and $250,000 to de< 
relop-^Lff it works ! 

* Furthermore, it doesn't require “gem 
and U doesn't require "luck,” All 
fou have to do is put it into action, 

The reason we developed it was be- 
:ause with 84 million employed, and 
5 million circulating resumes each year, 
his area was ready for some revolution* 
try ideas. 

We knew more people than ever 
>wned prestige cars & yachts, summer 
ionics and international retreats, as well 
is having securities, real estate holdings 
md lots of cash in the bank. 

In short, many people in the U S. am 
ivirig good lives! 

At the same time, however, the great 
najority lurve no excess cash, little job 
security, and are frequently restless, 
>ored with their jobs, commuting long 
tours, and harrassed by inflation! 

Wc asked ourselves how do people get 
o live the “good life*? 

Well, we found that most successful 
wopic were there because they never 
wasted time in dcad-crid situations! 

What these people did was to make 
'racial job changes, and parlay their 
ugher earning into small fortunes! 

Take a look at the economics! 

[>i you realize that if you were to 
hange jobs every 4 years, at an average 
tnnuui increase of $4 ,000, and then put 
he increases in the bank at 6%, -that in 
!0 years you’d accumulate an extra half 
niition dollars! 



Getting raises is one thing, but get- 
ting significant increases because of job 
changes is a very important source for 
wealth! 

The next question then, is how cun 
you easily change jobs? This is where the 
unique system weVe developed fits in. 

Our system can work for anyone 
from $8,000 to $80,000. Do it right and 
you’!! gain higher earnings, lifelong job 
security, but most of all, everlasting self 
confidence! 

This is because once you’ve used it, 
you’ll know you can always gel a new 
jub,— quickly and predictably* 

Perhaps you’re wondering why our 
system works? Well, it works because it’s 
a completely different approach, based 
on totally new concepts. 

But, also because it's simple, practical, 
and seif-tailoring. You could start next 
week— and do it without strain, confu - 
sion or worry. 

But, there is one catch! You won't be 
a success ST you use old methods for 
dealing with recruiters & agencies, for 
answering ads &. sending out letters, for 
handling interviews & negotiating salary 

To make more money without a hassle* 
you II have to be willing to change . You’ll 
also have to follow our system, have an 
open mind & have faith in yourself. 

However, do this and a better life will 
be yours! 

With our system, whatever you seek— 
a belter job, a new career, higher pay, 
more satisfaction,—/ believe nothing can 
Stop your success! 

Not age, sex. education, or even low 
earnings or past working history. 

Personnel Magazine said we have a 
‘'break through. " 

Business Week devoted a full page 
article and called it “indispensable. " 

The National Public Accountant even 
said it was “capable of catapulting any 
average person into a position offering 
much greater rewards. ” 

However, your best proof of our sys* 
tem is that we've already received thou- 
sands of letters from grateful customers. 

Letters like one from a gentleman in 
California who wrote: “In 4 weeks / 
changed jobs and raised my salary 33%! 
i wish l Had a 10 years ago!" 

Another man from New York said “f 
used one of your letters, sent 24 out, 
and got 13 interviews and 3 fob offers!" 



Still another from California said ‘In 
fust 1 1 days I received an offer of $7,000 
mare! " 

I know this sounds almost too easy 
and I can’t promise that you will do as 
well. But, then again you may do better! 

Even the largest business magazine in 
the U-5>, Nation’s Business, said our 
materials were “incredibly effective, " 

Now, if you’re serious about wanting 
to move up, then 1 know that our system 
is something you've got to have! 

In fact. I’m so convinced that you’ll 
agree that it's worth hundreds of times 
the cost, that I’ll make sure you have 
nothing to lose. 

First of all, when your order arrives, 
we’ll ship within 24 hours* No delays! 

Secondly, you can examine our sys- 
tem Tor 10 days, 

Thirdjfat the endof that time you are 
dissatisfied, return it, & l personally guar- 
antee your 100% refund will be mailed in 
3 working days— with no questions asked! 

To Jet me prove everything I’ve said, 
and to take advantage of this nothings* 
lose offer, just fill in and mail me the 
coupon below. 

1 Performance Dynamics Inc. 
f Alin; M'r, ftoberl Jameson. President 
I 17 Grow Avenue I 

I Verona, New jersey 07 044 | 

I Dear Mr. Jameson; 

j Your offer sounds great! Please rush me 
your Professional Job Changing Sysiem 
right away, but on one condition. I under- 
Stand I may examine rt tor 10 days, & rf at ( 
i he end of that time 1 return it, you will 
mail my full refund within 3 working days, j 
1 with no questions asked, On that basis, 

1 here's my £12, plus .5(1 for postage and 
1 handling. 

D Ensloifd it mv or motley er , *ni | 

' □ Cnu. Birth Am#r. □ Chg. AffUf. Expf, 

1 □ eng. Matter Chg. □ Chg. Club* 

| | 

Ace I, w E«p. Cut* , 



Name 



1 Slnwtt 

\ . I 

I City &itt* ZIP | 

P I low note: Shipment is vie piretl pem Pot . 
I ipK dll sdd S 2 OO r tor U S air odd iJ 50,: I 

I f or tjin.plr S7 OO PM I 

— — [ New Jersey reiidonTi arid sales lex""] — 



Mr* Jameson** ideas ternr ftreo iJlr Tcifrjrct of more than fw* hundred arliciles, raiypryf from 600 u rordt in //ujinv» IPct** to wordy in Chicago 

Today. This rturnriol luix otto (n^n fmtionatty advertised in leading media int lading The Walt Street Journal, Scientific American. iVhjUo n'i fttijtrwj#, 
8uMarure T Thr New York Timet, Newtwk International, The Los Angeles Timet, American Scientist, Income Opportunities, Time, Specialty 
Sole* mon. Success Unlimited, Chemist, The Army Times, Nru> VWlr, The Chicago Tribune, True dc others, © Iflli l»*r|erfflint« O^nimlei, Inc, 




We took the things you said 
and engineered them into 



This new kind of car was developed 
for those people who wanted the 
economy and maneuverability of a 
small car, but did not want to sacri- 
fice comfort and ride* 

It is available in two versions: Dodge 
Aspen and Plymouth Volar e. 

To ghe you a big-car ride, 
we invented a new suspension. 

This new kinds of small car called for ei new sus- 
pension. So f our engineers invented an Isolated 
Transverse front suspension {Patent Fending), 
It's truly unique. Road shock is kept as far away 
from the driver and passengers as possible. 

For greater quiet, we engineered 
two noise-reducing systems. 

Most people take noise for granted in a small car. 
But not our engineers. They developed two 
special sound systems, A sealing system that 
minimizes wind noise and an insulation system 
that reduces road noise. 

Dodge Aspen ami Plymouth Volare 
arc roomier than many larger cars. 

We reserved smallness for the outside. Our sedan 
models offer more total headroom and legroom 
than many bigger cars. The two-door coupes seat 
five passengers, comfortably. The four-door and 
the station wagon models seat sis, comfortably . 



There was no small-car scrimping 
on comfort. 

Getting in and out of some small cars can be a 
problem. In these cars, Our engineers developed 
wide door Openings that make it easy. There’s 
even an optional seat that gives the driver a 
greater amount of comfort adjustment than con- 
ventional seats, and also in two-door models a 
pull-strap seat-back release that lets you get in 
and out of the back seat using only one hand- 

Plymouth Volare and Dodge Aspen are 
designed to make it easier to see the road. 

We evaluated the relationship between the 
driver, the steering wheel and the seat to put you 
in a comfortable position to see the toad, and 
large windows and windshield make it even 
easier to see. 

Aspcn And Volarc achieved El.P.A. rated 
highway mileage of up to 3D Tti.p.g. 

According to official E.P.A. estimated mileage 
results. Aspen and Volare with Slant Six engines 
and manual transmissions got 30 on the highway 
and 18 in the city with their wagon models, and 
27 on the highway and 18 in the city with their 
coupes and sedans.* We did this by designing the 
shape to reduce wind friction. Then we reduced 
weight to about a thousand pounds less than a 
full-size car. That all helps increase economy. Of 
course, your actual mileage may differ depending 
on your driving habits, the condition of your car 
and optional equipment 

*ln California, sec your dealer for E,PA. mileage 
figures for California equipped cars., 





were important in big cars 
a new kind of small car. 



Plymouth Volare and Dodge Aspen 
are covered by The Clincher. 

This means that for the first 12 months of use, 
any Chrysler Motors Corporation dealer will fix, 
without charge for parts or labor, any part of 
your 1970 Dodge Aspen or Plymouth Votare we 
supply (except tires) which proves defective in 
normal use, regardless rtf mileage. Of course, the 
owner is responsible for normal maintenance 
such as changing filters and wiper blades. 

With three body styles, your choice 
is not restricted. 

These new small cars are offered as a 2-door 
coupe, a 4 -door sedan and a 4 -door station wagon- 
in several versions. Our new-size wagon weighs 
Up to 1,200 lbs. less than some bigger ones. That 
means youll save gas and even though it’s two 
feet shorter than a full-size wagon, you can carry 
92% as much weight and up to 70% as much 
bulk. Compare what you can carry with competi- 
tive wagons. 



SIZE 


LENGTH 

OVER- 

ALL 


TOTAL 

LOAD 

CAP. 


CUfT 

TAHGO 

SPACE 




PAS- 

SENGERS 


POftP 

COUNTRY 

sqUTKE 


10,8 ft. 


1,200 Lbs. 


94.0 


6 


CHF.YELLE 

WAGON 


mu ft. 


1,100 Lbs. 


05.1 


6 


OUR NEW 

wagon 


16.8 fL 


1,100 Itn. 


71.9 


6 


E'INTO 

WAGON 


14.9 ft. 


860 Iks. 


07 .2 


4 



They’re even easy to service* 

We included all of our electronic advances. That 
means you can forget about replacing points and 
condensers. And, under normal driving con- 
ditions, there is no recommended transmission 
maintenance. 

We wanted you to be able to order 
the option* you wanted. 

Many small cars are limited in the number of 
convenience options you can add. Ours can take 
all the important ones. For example, air con* 
ditioning engineered to provide comfort levels 
comparable to larger cars, power seats, power 
windows, electric doer locks, tilt steering wheel, 
4-speaker stereo, sun roof, power steering, power 
disc brakes, 50,000-mile battery, Sure*Grip axle, 
4-speed manual overdrive transmission. 

The price may be the biggest 
surprise of all. 

You will find it hard to believe that you can get so 
much car. so much value for such a low price. 

We made two versions * . . 
with two names . . . Dodge Aspen 
and Plymouth Volute, 

Aspen at your Dodge dealer's. Volare at your 
Chryaler-Ply mouth dealer 7 ?!. See them now. 

CHRYSLER 

CORPORATION 
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THE BICYCLE SHO 



BY EUGENE A SIOANE 



Out of round 




I have Keen ad* for cm elliptical 
chainwkeeL The idea seems attrac- 
tive, but. I hate to spend the money 
without advice . Any ideas? — Henry 
White, RIantr.no, III. 

I have used an elliptical chain- 
wheel and tan report that it does 
indeed smooth out the pedal stroke. 
The elliptical sprocket flats out in 
speed at the top of the pedal position 
for more torque application. Racing 
and longdistance cyclists report fas- 
ter rifles and less fatigue and muscle 
soreness after long, hard rides, 1 
found less tendency to stall on hills. 
You can order one for $17,50 post- 
paid from the manufacturer, Dur- 
ham Bicycles, 3944 Marathon St,, 
Los Angeles, Calif, 00029. Be .sure to 
give make and model of your current 
chain wheel set. 

Avoiding dupe gears 

I’ve ■noticed that whenever you talk 
about tS-spced bih.es, you specifically 
recommend a freewheel with 14, IT, 
22, 28 and Jf4 teeth. However, when 
it come s to chain wheels, you never 
give any specifies in term* of the 
number «/ teeth there . Tm planning 
to buy a triple-plateau chain set, pref- 
erably one with 20, Y2 and 52 teeth. 
W h a t do yon think of this combina- 
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tion ? — Restee Ref mrzo, Baguio City , 
Philippines. 

From the chart below, you will 
note 1 have indicated <with bold face 
type i several almost duplicate gears 
in the combination you mention. For 
example, the 14-42 gears give a gear 
number of 81, and the 17-52 pair a 
gear of S2.6. Since the 81 gear will, 
at 70-rpm pedal cadence, drive you 
at 15,87 mph and the 82.6 gear at 
17.10 mph, this is almost a duplicated 
gear. Also, the 22-42 combination 
gives a gear of 51,5, and the 28-52 
pair a gear of 59.1 — same story. The 
chart shows an even worse situation 
with the 26 chainwheel, with 14-26 
and 28-52 both giving the same 50-1 
gear, and 17-26 and 34-52 both giv- 
ing 4LS; so changing the 30 to a 
26-tooth chainwheel obviously isn’t 
the solution. You can have another 
too-close match if you go to a 54- 
tooth chainwheel. The answer is to 
use the 14, 17, 22, 28, 34-tooth free- 
wheel with a 30, 42, 50-tooth chain- 
wheel, avoiding really close duplica- 
tions, as the chart shows. 

For cold dogs 

How do you heat cold feet, in winter ? 

T . A* Hearn, Billings, Mont. 

Up where you live, probably noth- 
ing will keep feet warm. Tn more 
moderate climates, as in the Midwest 
and New England, I recommend 
double- thick ski socks in one-uhe- 
large fleece- lined bike bootees, the 
chukka style, available from bike 
stores that cater to racing cyclists. 
You could also use Polar Pals— plas- 
tic covers that strap to pedals. You 
can get. them from your bike store or 
by mail from Eco-Cyclery, 8505 No* 
SR 48, Waynesville, Ohio 45068, for 
about $2,50. Please note: If you use 
larger shoes, you may have to use a 
larger sire toe-clip or shim out your 
clips with aluminum bar stock to 
maintain proper foot position on 
pedals. * * * 



It you ha we any questions about. bicycling 
send ffr&m Jo The Bicycle Shop, Popular Me- 
chanics, Wesi 57fto St, We tv York N.Y. 
WQl$ Sorry, but terras cannot £ns 
■ng'f'tfLiiJ'J}' Problems of mde inte/BSl w ". 1 be 
discussed in th/s column 



65,000 more technicians 
needed by 1980* 

Learn Air 
Conditioning, 
Refrigeration 
and Heating. 

Learn at Home With NRfc 
Master Course Program 
In Your Spare Time 

Start a well-paid career in the 
field of air conditioning, refrigera- 
tion & heating with practical at- 
home training from NR3, The NRI 
program was developed with tech- 
nical assistance from the York 
Division of the Borg- Warner 
Corporation and it uses bite-size 
texts, fine professional instruments 
and tools, and “hands-on” kits 
to make learning easy. 

Air Conditioner System 
comes wit h Course for 
Trouble Shooting. 

You get a Circuit Demonstrator, 
Control Simulator, tubing and 
joint-making demonstrator, leak 
detector, system analyzer, and a 
window air conditioner unit for 
hands-on experiments. 

Optional Resident Training 
at Famous Ybrk Institute 

Graduates of the Master Course 
may take advanced work at the 
world-famous York Institute 
Resident School at no extra 
charge. Working with expert 
instructors you will receive 
practical experience equal to 
months of on The -job work. 



Send for your 
free catalog. 
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Four differenf schools give you 
this 25 " hobby-kit TV... 





Only NRI gives you this 25 " 

m w m csMWJoui 

designed-for-leaming Color TV... 



plus complete 
Quadraphonic 
Audio Center! 



No olher home training school gives' 
you both a solid slate color TV and 
SQ" Quadraphonic Receiver complete 
with four speakers . . . all In one 
course You get both for less than the 
tuition cost or TV or Audio alone from 
the next leading school. And only 
NRl's Master Course In Color TV/ 
Audio servicing lets you train on equip- 
ment designed specifically for training. 

NRI doesn'l give you hobby kits. We 
Invested the time and money to design 
equipment with learning in mind. It s 
the only way you can (1 1 get the feel 
of typical commercial circuitry, (2) 
learn bench techniques while building 
compile units from the ’’ground" up, 
(3} perform over 35 "In-set' " experi- 
ments during construction, and (4) 
end up with a 25 *’ diagonal solid-state 
color IV with cabinet end a 4’ channel 
Audio Center. 

NRE passes the savings 
on to you 

Our engineering eliminates the cost of 
buying from an outside source. We 
pay no salesman's commission, Stu 
dents are enrolled by mail only. The 
savings are passed on to you In the 
form of low tuition fees, extras like the 
TVs console cabinet and the Quad 



System; professional test instruments 
like a 5" triggered sweep oscilloscope, 
CMOS digital frequency counter and 
Integrated circuit color TV pattern gen- 
erator. You can pay hundreds of dol- 
lars more for a similar course and not 
get a nickel's worth more. 

More know-how per dollar 

It all boils down to the quality of train- 
ing you get for your money. In our 
62 -year history, more than a million 
students have come to NRI and we're 
fully approved for career study under 
the G.I. Bill We must he teaching 
something right. 

Some of those "right" things are 
bite -size lessons to ease understanding 
and speed learning * , . personal grad- 
ing of all tests, with comments or 
explanations wherv needed , , . a full- 
time staff of engineer /Instructors to 
help if you need it . . , plenty of kits 
and experiments to give you hands-on 
training , . , and fully professional 
programs oriented to full Or part-time 
Career needs. 

Also CB, Computer, & 

Other Courses 

NR! offers not one, but five TV/Audlo 
servicing courses so you can tailor 



your training to your budget. Or you 
can study other opportunity fields like 
Digital Computer Electronics, Citizens 
Band Radio, Communications, Aircraft 
or Marine Electronics. Mobile Radio, 
and more. Send for our free catalog 
and see for yourself that no one gives 
you more training and equipment for 
your dollar. There's no obligation, and 
no salesman will cjII. 




NRI 

Hill NRI SCHOOLS 

M7h'm McGraw-Hill Cortlinulng Educollon CenlW 
itff 3039 WHconstn awhvjo. 

i^nl i wo,jnins?tori ' DC 20016 

* Trademark of CBS. Inc. 
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LETTERS 



TO THE EDITOR 



Let Navy build GM cars 

In Detroit Listening Post cpage 50, 
Nov + 76} Robert Lund mentioned 
GM T s ‘'New Theory tm Gauge of 
Rust." Where has GM been? 

When I waii in the Navy in 1959, 
I took *i training course in aviation 
mechanics. In it we learned about 
the reaction of dissimilar me tala find 
vailed it “galvanic corrosion," It oc- 
curs when dissimilar metals are in 
contact and an external circuit is 
provided by the presence of mois- 
ture, Maybe GM should have the 
Navy build their cars. 

STEPHEN J. PUCLISl 
BROOKLYN, N,Y, 

Mora on tabletop hockey 

I am considering building the table- 
top hockey game (Build This Table- 
top Hockey Game for Family Fan. 
page frl Nov. 75), but there is one 
detail that is not dear to me. 

Author George Ruler mentions 
that he "selected a uacd Vent-a-Hood 
range exhaust fan with two 1/25-hp, 
1550-rpm motors, each driving a 3Va 
x 4Vfe- -inch squirrel -cage blower." 
Whut lb the C.F.M. rating on this 
arrangement? 

Ft. MORS AN FULTON 
ERLANG Lit, KY, 

The blowers in the Vcnt-a-Hood 
range exhaust fan put out a total of 
290 C.F.M., which enters the 2-inch 
plenum through tt x 7 l fa-inch 

typeniMlfi 

Don't burn old oil 

In Mow to Set Up an Auto-Repair 
Cooperative (page 3011, Nov, 75), 
you describe a possibly hazardous 
men us of disposing of engine oil. 

Burning engine drain oil in the 
home furnace army liberate quantities 
of metal particles into tm already 
dismal atmosphere. The metal par- 
ticles are from the engine that the 
now “dirty" oil lubricated. 

Maybe the coop members have had 
no problems with their burners, but 
they are not helping us "breathers’'! 

PAUL G. KOUTNIK 

DOWNERS grove, ill. 

Even though the man shown has 
been using old engine oil for some- 
thing like 25 yearn, are doubt if uie 
would do it. The metal particles are 
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more likely to settle at the bottom of 
the tank than go elsewhere, but 
there's always the chance of clogging 
the burner nozzles — or, as you point 
out. releasing metal particles into the 
air . 

Tip for winter drivers 

In reference to JO Tips for the Road 
This Winter (page 70, Nov, 75 J, 
this tip might help your readers. 

Numerous times when I have gone 
to the trunk to gel some sand for a 
helping hand, I found it frozen solid. 
1 tried everything to keep it from 
freezing, but to no avail, I found 
something else that does a much bet- 
ter job. 

I fib my old, dry antifreeze jugs or 
milk jugs with cat litter and keep 
them in the trunk or on the car Hour. 
When I get Muck, I open the top and 
pour the cat litter where I want it. 
Since it's coarser than sand, it gives 
superb traction and never freezes, 

KENNETH OOEREN 
PASADENA, MD, 

Turn the chisel 

Permit me to compliment you on 
your we 11- written article Towr Tools 
— Otic uf (Jic Rest Investments Vox’ll 
Ever Make (page 104, Nov, ’75 1 , I 
agree with the wording, but the pic- 
ture on pfi(£t! 107 killed Ihe article 
entirely, 

A craftsman never lays his chisels 
on the cutting edges. Chisels should 
always he laid flat with the bevel 
dmvn (and planes should he on their 
aidea), Henson for this is very ob- 
vious: You avoid nicking. 

JAMES S, HICKEY 
HOUSTON, TKJt. 

Yes. it's good practice to keep the 
cutting edge off the surface. We 
should hove turned the chisel bevel 
side down. 

About amateur an to painters 

Having worked in a body shop for 
three years and having done a num- 
ber of home car-painting jobs, J dis- 
agree with part* of your October 75 
Sa t u rd ay Mechanic ( Ho w t o R epa b t 
Your Car Yourself, page 58], 

You stressed that one could come 
nut dollars ahead by painting his cur 
himself. Using prices in my area, my 
estimate for the materials you men- 



tioned is $75 to $85. That takes into 
consideration the tools involved, 
which the ordinary person wouldn't 
have. Also, an inexperienced painter 
would get exactly what he paid for: 
runs, fish eyes and chicken track a. 
More than likely, he'd end up chuck- 
ing the whole deal, just to have some- 
one else paint it and spend even more 
money. 

The article was correct in its in- 
struction s. but every painter has to 
learn how to paint. It is a technique, 
not something that comes out great 
with the right ingredients. 

GEORGE F, DICKERSON 
GARY. INO, 

It a i don't underestimate the skills 
of Popular Mechanics readers. With 
correct instructions at their disposal, 
they con do jus t n bout anything — 
and welt. 

How to keep firewood dry 

Have you ever piled cord wood or split 
wood to dry outside? The photos in 
Mott? to Cat Firewood and Use a Fire- 
place (page »>0, Oct, 75) show split 
wood piled with the hark mi the bot- 
tom, As a boy I learned to pile wood 
with the hark aide on top because it 
then sheds water rather than absorb- 
ing it under the bark, 

ft. NORMAN LUNDRERC 
POPLAR, WIS, 

Gas mileage end big cars 

In 1955 and 1 061 1 bought full-size 
Dodge station wagon a. Each was 
equipped with dlb-c.i.d. engine nnd 
automatic transmission ; neither hud 
airconditioning. During that time 
Alaska had & 50-mpb speed limit and 
each of those Cftra, carrying my fam- 
ily of six and camping gear, would 
con* latently deliver 23 and 25 mpg. 
Some models in between and in later 
years had less attractive mileage. 

Detroit cud put out a full-size car 
with competitive mileage results 
compared to the smaller car class. 
Look what could be done on an in- 
termediate size. I understand that 
the '75 models had most of the smog 
gear removed so mileage should be 
good, Why does Detroit refuse to give- 
the public efficient engine operation 
that is available and proven? 

PAUL w. ROHWKR 
ANCHORAGE, ALASKA 








Decisions. decisions... 
Make your decision 



pall Mall 
cold 100$ 




Good rich flavor, 
yet lower in tar 
than the best- 
selling short 
(70 mm.) 



20 mg, "wf, 1,4 mg, rncnunc av. per c ga retie, FTC Raport ApitJ TS. 



Not too strong 
not too light 
not too long 
tastes just right. 



PALL MALL GQLfl IQD's ,'"191" 20 mg, nicotine, 1 .4 mg 

He$9-Eeliing itgulai sire |TDrtimi . . , ."nr 26 mg ).6 mg. 

09 *11 braids. fiiwRsi "ur 2 mg. wcuiinp, 0.2 mg,. 



Warning : The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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ENCE IN STAPLE GUNS: 

le Power! 






ALL OUTDOORS 



WITH BILL McKEOWN 



E ven the most avid outdoors mail 
spends some January days inside 
during bone-chi] ling weather. Bo now 
is a good time to look up or trank 
down information on products and 
places you've been meaning to find 
out a bn tit and tricks and techniques 
you have wanted to try. Those spe- 
cial items of equipment you once ad- 
mired are almost certain to be for 
sale somewhere. Here are sources for 
further research. 

Mail-order catalogs listed in PM's 
display and classified Ada are often 
free or may cost a dollar that's fre- 
quently refunded with your first 
order. From these you'll get a look at 
the latest in gear and usually good 
instruction on how to use it ns well 
The following are ones we have found 
useful. 

For shooters 

Try your local sporting goods or 
gun shop for useful recent digests, 
catalogs and directories like Wfw- 
chexter-Wmt&vn'jt Hall Powder I, tid- 
ing Data guide for handloading of 
shots he! Is and rifle and pistol car- 
tridges. The new Handltmdrr's Di- 
gest* from Digest Books 1 covers both 
equipment and methods in well il- 
lustrated detail for $7.95, The 
$h outer's Bible (D ttt T fader's Guide, 
$3.95, gives a good basis for judging 
the value of your guns. Getting 
started in muzzle loading? Check 
Lynmn's Btark Pollute? Hatidbuok, 
It's $6.95 at gun shops or $7.95 direct 
postpaid from Lyman, Middle field!, 
Conn. A pamphlet on Federal Target. 
Lands is available free from Federal 
Cartridge dealers. Collectors can get 
the Aron Gun CotUr fur's Fact Hook 
in paperback for $5.95, and contact 
Cherry's Sporting Goods, Gene sen, 
III., for antique and recent models. 

Far boatmen 

Ever wonder what your used liont 
is worth, or haw much a dealer is 
likely to allow on it? If you're 
willing to wonder $'1.0 worth, or can 
talk several boat dub mom hers into 
chipping in, you ran order the Used 
Boat Directory from BCD Interna- 
tional, Fort Lauderdale, Fla, In addi- 
tion to covering 160,000 pleasure 
craft dating back as far as 1929, It 
alfio liflta outboard motors from 1965. 
New boating gadgets and gear? 
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Chris-Craft, Algonac, MEch, + has a 
Catalog that is a good source. For 
hardware and general fitting out and 
marine repair supplies, Defender In- 
dustries, New Rochelle, N.Y., pro- 
vides a comprehensive catalog for $1. 
Gifts and mementos of the sea may 
be selected from the catalog of Mys- 
tic Seaport, Mystic, Conn. And for an 
excellent reference afloat or ashore, 
covering everything from emergency 
procedures to regulations and sea- 
manship, the $4.95 Beat maw's Hand- 
book by Tom B otto m ley is available 
from Motor Boating & Sailing Books, 
224 Weal 57th St.* New York, N.Y. 
10019. 

For RV owners 

Tracking down trailer and camper 
equipment can be difficult; there are 
not yet many RV supply stores 
around and mail-order may be your 
best answer. Well -equipped outlets 
we can recommend include Frcdson 
Trailer Supply, 815 North Harbor 
R]vd.„ Santa Ana, Calif.; Camping 
World, Beech Bend Road, Bowling 
Green, Ky,; Viking Camper Supply, 
99 Glen Wood Ave., Minneapolis, 
Minn.; and W & W Vacation Trail- 
ers, Highway GS. Hauhstadt, Ind. AH 
have catalogs for about $1 and carry 
extensive .stocks of those many acces- 
sories that seem so hard to find. 

For fishermen 

Anglers who don't have a chance 
to head south will find an admirable 
selection of new how-to-do-it books 
and pamphlets waiting for ofT-ASHSon 
study. What-to-use volumes include 
Fishing Wit h Natural Bails by Vlad 
Evan off, anti Bass Guide to F inking 
Lures for good coverage of how to 
choose and how to rig and use both 
live bait and artificials. For building 
your own, check through Fiberglass 
Rad Making, a Winchester Press 
book by Dale Clemens, with direc- 
tions fur designing, constructing and 
customizing your own. Then, once 
you’ve caught some trophy ftsh T con- 
sider the advantages of mounting 
your own. Don’t wait to start with 
that trophy, though, advises W, E. 
Moore in his well-illustrated Mount 
Your Own Fish Trophies, from Dou- 
bleday. Instead, begin with some 
small species, follow the simple di- 
rections carefully, and your .success 




will show you what to do once you 
land that keeper Hunker. 

For assembling, or making, your 
own tackle and other sporting goods 
as well, invest $1 for the extensive 
catalog from Herter's. Mitchell. S. 
Dak. Sport* Liquidators, Sun Valley, 
Calif., and Cabela's, Sidney, Neb., 
are additional sources. 

How to be the best fisherman 
around? Just become another A. J. 
MeClane, His fishing encyclopedia is 
considered the standard in the field, 
and now we can find how he found" 1 
out so much In an admirable collec- 
tion of his writing edited by George 
Reiger T PM's former resident angling 
ace. The book, Fishing with Mc- 
Clane, covers ,10 years and endless ■ 
streams and ocean adventure*. From 
Prentice-Hail, it's $12.95, and after : 
rending it all, if you could force , 
yourself to part with it* the book 
would also make a handsome present 
for another fisherman. 

Another gift possibility is a highly 
informative book from Bill Wisner, 
famed fisherman and fishing writer. 
Titled How to Catch Salt-Water Fish. 
this 5 31 -pa go illustrated book gives 
you tips on tackle, baits, lures and 
techniques for catching 21 of the 
most fvqpulur Atlantic ('oast sport 
fish from blues, blacks ami flounder 
up thurugh mackerel, pollack and 
striped bass and on to marlin, tuna 
and swordfish. Doubleday & Co. pub- 
lishes the book which sells for $tk95. 

For campers and travelers 

Outdoorsmen looking for general 
equipment catalogs and guides arc 
in luck. We've found a wide assort- 
ment of good ones available. Dick al- 
most any peatime or destination and 
there’s likely to be companies offer- 
ing what you need. The latest in 
clothing is curried by Recreational 
Equipment of Beattie; LX. Kean in 
Freeport, Me. i Norm Thompson, 
Portland, Ore.; or Eddie Bauer in 
Seattle, Wash,, just to name a few. 

For finding new places to go. con- 
sult Adventure Trip Guido, $4.50 
postpaid from Adventure Guides, S6 
East 57th St., New York, N.Y. 10022, 
Hiking Traits in the Southern Moun- 
tains and Hiking Trails in the Mid- 
west give details for $6,60 from Great 
Lakes Living Press, North Michi- 
gan Ave., Chicago, III. 696] L *** 
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In the Coast Guard 
you’ll learn the mechanics 

of saving lives. 




When there's a family marooned by a 
flood, a sail boat in trouble on San Diego 
Bay. a boating accident on the Intracoastal 
Waterway, the Coast Guard goes. 

It could be by helicopter, a motor life- 
boat. or a sleek Coast Guard cutter, 
Whatever the way, we can't afford any 
mechanical failures. 

We're in the business of saving lives, 
and we're proud of the job we do. Last year, 
we answered over 67.000 distress calls, and 
saved or otherwise prevented the loss of 
over $280,000,000 worth of property. 

We need people with mechanical 
aptitudes in the Coast Guard. Young people 
who want to help others while they help 
themselves. 

There are dozens of skills you can 
acquire: become an expert on gas and diesel 
engines, helicopter repairs, small boats, 
hydraulics. 

Or, you can learn navigation, electron- 
ics, communications, or any number of 
useful, career-oriented vocations. Most 
importantly, you can learn at our expense. 

The pay is good. too. Over $360 a 
month to start, with your first raise right 
after boot camp. And that's money you 
won't have to budget to room and board 
because we furnish those free. Plus free 
dental and medical care, and 30 days of 
paid vacation every year. 

If you want to further your education 
and get college credits, we li help. Wei I also 
provide Gl benefits when you get out. Or, if 
you decide to stay in, you'll get a bonus for 
re-enlisting plus excellent retirement 
benefits at an age when you can do some- 
thing with them. 

If you've got a way with things mechani- 
cal, give the Coast Guard serious thought. 
We want bright, young, eager people who 
want to do something with their lives. While 
you're helping others, you help yourself. 

So, if you're a young person thinking 
hard about a good future, or between the 
ages of 17 and 26 and wanting that good 
future right now, call us toil free. 

HELP OTHERS 
HELP YOURSELF. 

800 - 424-8883 

THE COAST GUARD. 
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The belter the training 

the better you’ll 



Send for one of these FREE Illustrated 




74 sq, in, 
Solid-Slate 
BAW TV 
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Build and keep some of the finest technical equipment 
made when you train with an NTS Project-Method home 
study course. And it’s usually the same type of equip- 
ment you'll meet in the field and use on the job. It will 
help you acquire first-hand experience and skill — help 
prepare you better for a variety ol exciting technical 
careers: 

ELECTRONICS DIVISION; Courses include professional 
equipment like 5" solid-state oscilloscope, transistor 
and tube-tester, vector monitor scope, 74 sq. in. 0&.W 
TV, and solid-state stereo AM-FM multiplex receiver, 
speakers. Color TV courses feature advanced NTS/ 
HEATH DIGITAL GR-2000 Color TV with silent varactor 
diode tuning; digital read-out channel selection (with 
optional digital clock), big 315 sq, in. screen. 



MECHANICS DIVISION: Learn engine diagnostics, mo- 
tor overhaul, transmissions, automotive maintenance. 
Courses include 9 in, solid-state automotive oscillo- 
scope, testers, tools, mechanic's steel tool box, A more. 

AIR CONDITIONING, REFRIGERATION/HEATING DIVI- 
SION : Learn servicing of commercial, industrial and 
residential heating and cooling equipment. Courses in- 
clude hermetic unit analyzer, leak detector, charging 
testing-purging manifold set. tools and more. 

HOME APPLIANCES DIVISION: Courses cover repair 
and maintenance of washers, dryers, ranges, smaller 
appliances. Equipment includes NTS Circuit-Trainer and 
professional multimeter. 
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NTS. HEATH 
GR2CCC 
Digital 
Solid-State 
Colot TV 



I'Simginte-d 1 V Receptioni 



anti the equipment 
be equipped. 



Career Guides: 






COMPARE OUR V 
KITS AND LESSONS. 
COMPARE OUR \ 
TUITION. 



315 sq. in 



Picture 



LOWER TUITION FOR YOU; We employ no salesmen, 
pay no commissions. You receive all home-study infer- 
mau on by mail only. Make your own decision, your own 
comparisons. Send card today or write for illustrated 
catalog in field of your choice, all details. 

NO OBLIGATION. NO SALESMAN WILL CALL. 



APPHOVED FOR VETERAN TRAINING 

Get I sc Is on n«w a -year extension. 




TECHNICAL-TRADE TRAINING SINCE 1905 



Residen t and Home-Study Schools 
4000 So. Figueroa St., Los Angeles, Calif. 9003/ 
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« AT I ON AL TECH N I C AL SC MOO L 5 Dept. 209-016 

4000 South Fagoerofl Si Los- A* g« I n □ . Cal-! 1 9DD37 



Please send FREE Color Catalog and Sample lesson 
MO OHL 'GAT ION NO SALESMAN W LL CALL 



E.leclrunics OiviitCM' 

Mechanics Division 

Air Conditioning/ Rflfj^erailtin/Hlealint Divinon 

Hunt Ap pli itn l fri Division 



NAME 



AGE 



ADDRESE 



CITY ST ATE 



Pleas a HU in Zip Code for fast service 

□ C he c h i F i ntc rcsrtd fit C l Hill inlormalion 

□ Check il interested ONLY <n class rt>C-n l rain mg ,n Los Anuek's 
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Straight answers 

Either f misunderstood tke .s ales man 
or he gave me a hum steer, but I've 
been under the impression / must 
rut*' uonleaded gasoline only in my 
1 !) 74 Malibu Classic. Yef last time 
out / tried a tank of premium gas 
and determined that mg highway 
mileage t vent from 13.8 miles per 
gallon tv I $-5 miles per gallon, Dis- 
regarding the difference in cost , is it 
okay for me to use premium instead 
of nonleaded regular ? Are there ad* 
vantages? — Henry Burgess, Glou- 
cester, Mass* 

Yes, it's Okay. But beginning with 
*75 cars, only nonleaded gasoline cun 
be used, That's the law. However, t 
ahuu Id warn you Chevy aay a leaded 
gas may shorten sparkplug life. 

Tell me — what kind of sensitive 
fuel per mileage gauge did you use 
to make your test run, because only 
with such equipment la it possible to 
determine a difference of 7/lOths of 
i* mile in test runs. But even if you 
are accurate, we'|] say for argu- 
ment’s sake. a small difference can be 
accounted for by variations in road 
conditions and wind resistance be- 
tween one test run and another. 

Advantages in using premium in 
your car? 1 see none! 

Me — man In the middle 

/ have a 1975 Chrysler Netv Yorker 
Brougham , driven about 5000 miles. 
Recently the ear develops a clunk- 
type noise in both rear wheels when- 
ever J go over bumps, up or down 
drive way a, and when turning corners. 
I’ve taken the car to dealerships onrt 
fi7ialiy lodged n complaint with the 
factory. In every instance I'm told 
that the condition is normal and 
nut hitty riiTt be done. However, in- 
dependent mechanics hare told me 
that they feel the car is dangerous 
to drive, and that I should demand 
the dealership install a new rear 
axle, I feel Chrysler is stalling until 
my warranty runs out, I would ap- 
preciate your point of view. — Monte 
Kurt aka, Bedford Township, Mo. 

I do not think the condition is nor- 
mal; neither do I think it is dan- 
gerous, I think Chrysler should 
remedy the condition, which may be 
caused by one of the following ; 

1, Loose spring shackles. 



2, Rad shock absorbers — the dealer 
ahoutd install two new heavy-duty 
shocks in the rear. 

3, If the car is equipped with a 
sure- grip differential, the noise could 
be caused by a damaged clutch as- 
sembly, A new- one should be in- 
stalled. 

Never on (ime 

/ own a 1975 Plymouth Fury custom 
equipped with a SlB-cu.-in. engine, 
which I bought new. I've had prob- 
lems with ping from day one. It's 
been bark to the dealer three times 
and to an independent mechanic once 
for a solution to the problem with 
wo results. Timing has been checked 
and rechecked. Premium gasoline 
helps, but doesn't completely elimi- 
nate the ping . Anp suggestions ? — 
M,A, Roach, Lynchburg, Va, 

I suspect the damper pulley has 
been stumped Improperly with re- 
spect to timing marks. I've seen 
murks off by as much as 20", so 
there's no way to get correct timing 
by setting ignition to specification. 

I would therefore net the ignition 
in your car until the ping has been 
eliminated. Stamp in u chisel murk 
on the damper pulley in tine with the 
index marker, and take this as your 
timing reference from now on. 

Tanked up 

/ had to replace the fuel filter after 
driving my Ford Granada only 5000 
mites because it dvggtd with dirt . 
The fuel tank was flush erf, However, 
the filter plugged again at 8000 
miles. Is it passible that my gas cap 
isn't sealing tight enough and dirt is 
being drawn in? My dealer says no, 
— -Gene S. Bemtrager > Kalona t Iowa. 

The dealer, I feel, is right. It's 
unlikely that the problem is being 
caused by an ill-fitting gas-tank cup. 
The solution* 1 feel, is to remove the 
fuel tank and blow out the fuel line 
all the way to the carburetor. When 
a fuel filter gets as badly clogged as 
you indicate yours is getting after 
relatively short mileage, flushing the 
g&H tank is hardly likely to relieve 
the situation Steam cleaning might 
do the job. If the dealer la willing to 
again drop the tank and replace it if 
steam cleaning doesn't work, let him. 
But I think that us long as the tank 



has to be dropped to clean out the 
fuel line anyway, the tank might as 
well be replaced, so everyone can go 1 
away happy, 

A better solution 

Why does my 197 4 Opel Marita 1900 
with automatic transmission stall on 
acceleration after a stop or accelera- 
tion after coasting through a turn m 
when the engine is warm and the 
weather is hot — never under "cold” 
(Ptea&e turn io pace 24) 




Hands only 

Oil-filter lools are for loosening 
Only — not llBhtening, When 
replacing your liner, strap fire 
tool tightly around It and turn 
counterclockwise until the filter 
is free.. Make sure the contact 
surf new is clean of old gaskei 
material and coat the gasket of 
the now filler with oil. Place 
I he filler In position, taking care 
not to cross-thread, and hand- 
tightSn the filler until the gasket 
maels- the contact surlace. Then, 
tighten the filler by hand only a 
hall turn more. Tightening a filler 
with your wrench can result In 
distortion and an oil leak. 
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Warning; The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous to Your Health, 



Rich satisfying t 

_ » m M ^ j. . 



valuable extra on every pack 
of Raleigh To S£G over 1000 
I dm!* write for free Gift Catalog: 
Box 1 2. Louisville, KY 40201 



; ifter Kings, 16 mg. ''tar, 1 ' 1 ,Q mg. nicotine; Longs, 17 mg, ' j&r," 1 ,2 mg. nicotine, sv, p« r cigarette, FTC Report Apr, '75 






CAR CMNLC 

{Continued from pa Jfl 72) 

engine conditions ? It doesn't stall at 
idle either. Wt r cc taken the air- 
conditioner out of the car, installed 
four iteifj r -buret urn. and replaced 
the vacuum advance central. I'm 
ready to a ire up. — Dr. Russell S, 
Mill, fr.. C he At cr field, Mo* 

Don't ifive op yet. Find a dealer 
who will use Opel Service bulletin 
74-T-02, which explains how to set 
the carburetor correctly using a 
\va te r- m an ometer and how to cor- 
rectly sat the accelerator pump link- 
age. I alao think you should try a 
different brand of fuel. Some are 
more volatile than others and more 
apt to percnljite. 

Encountering resistance 

What's the difference between re- 
sistor and nonrexixtov sparkplugs? 
What happens if //o« use resistor 
pi tigs in an engine calling for won- 
resistor pings, or vice versa ? — 
Gerald Cronin I address not given), 
A resistor sparkplug has a resistor 
built into the center electrode near 
the firing tip that meters energy 
stored in the sparkplug. It was de- 
veloped to eliminate static emissions 
caused by electric spark discharge, 
These e miss lulls would cause radio, 
stereo and television frequency inter- 
ference were it not for the presence 
of resistor elements. 

An added advantage to resistor 
sparkplugs is the reduction of plug 
electrode erosion that the resist or 
provides. The AC Spark Plug Div. of 
General Motors tells ua that resistor 
sparkplugs in an ignition system, 
“with or without other static sup- 
pression components, can increase 
electrode life 30 to SO percent '" 
Practically all automobiles now in 
production use a form of resistance 
in the secondary circuit other than 
resistor sparkplugs. Other forms of 
resistance include a resistor in the 
rotor or distributor cap, or resis- 
tance-type sparkplug cables. Resistor 
sparkplugs are employed primarily 
in cars having two-way radios to 
provide the maximum in noise sup- 
pression. However, car owners who 
replace resistance- type sparkplug 
cables w r ith metallic conductor cables 
for longer cable life frequently in- 
stall resistor sparkplugs to obtain 
the necessary suppression. 

You won't harm anything by in- 
stalling resistor sparkplugs in an 
engine using another means of sup- 
pression, and you will get longer 
electrode life. However, you wi 1 1 pay 
about 40 cents more per plug. In a 
V8, then, you will pay approximately 
$11.20 by switching from non resistor 
to resistor sparkplugs. 



Feeling the heat 

Please indicate the temperature nt 
which the r (toting system of my 1970 
Buiek {350-cu.~in, engine) trill boil 
over. No one knows*— Eugene P, 
Hagemttvn , Huntington, AM'. 

About 262* F. — assuming that 
everything is working properly. 

You should be using a mixture of 
ethylene glycol in your radiator 
which protects the engine from 
freezing down to -20 0 F. (if mere 
or less, change the numbers I'm 
about to give you accordingly ) . The 
boiling point of ethylene glycol (good 
quality) mixed thus ta 224° F. How- 
ever, the radiator pressure cap raises 
the bulling i>oint of coolant £.5° F, 
for every pound of pressure at which 
it's rated. Your car uses a 15-lb. cap. 
Therefore, the boiling point of cool- 
ant is raised by 118 F. Addition: 
224" -f 33* — r 2G2* F 

TraMic ‘jamllis* 

/ hare a 1905 Chevrolet with u 
£& S-cu.-in, I'h¥ engine* Owners and 
service manuals tell me ft j a iso* 

thermostat. I do a great deal of city 
driving in the summer and often get 
caught in traffic where coolant hub- 
bies mid boils a wag. The cooling sys- 
tem is clean and unobstructed. Should 
I switch to a IGf} z thermostat ? — 
Charles W. Mu guard, Carteret* N.J. 

Switching to a 160° thermostat 
won't solve anything. The purpose of 
a thermostat is to let an engine warm 
to operational temperature as fast 
as possible by keeping coolant in the 
engine Where it hqncfits from engine 
heat. Once this temperature is 
reached, the thermostat valve opens 
and coolant is free to flow through 
the radiator where it dissipates ex- 
cess heat. Thus, engine temperature 
remains relatively constant unless an 
extraordinary operational condition, 
such as a city traffic jam, causes a 
temperature increase. 

For those who drive often in heavy 
city traffic and have a problem, I 
suggest installing a coolant recovery 
system. This will cost about $1!). but 
it's worth the money. You'll make up 
the coat in coolant saved. 

Rather than having coolant boil 
over and out through the overflow 
tube onto the pavement, it will flow 
Into a plastic tank where it will be 
stored until the hot engine condition 
subsides. You can purchase a coolant 
recovery system from a dealer of 
automotive supplies and install it 
yourself. It's a simple job. 

SERVICE TIPS 

■ Ford Motor Co. has issued the fallow- 
ing repair for '75 models that won't start 
in wet or high-humidity conditions: Wipe 
moisture and dirt from exposed areas of 



the distributor cap and col! tower without 
disturbing wires. Replace damaged wires 
and ai tempi to start the engine, U the en- 
gine won't si art, remove the dlstributoMo- 
coil high-iension cable and wipe out the 
coil tower and center tower of the distri- 
butor. Wipe off I he cable. Now, apply Dow 
4X or General Electric G-624 silicone 
grease to Ihe outer surface of the coil 
tower and center tower at the distributor. 
Reinstall the cable firmly in both towers, 
if this doesn't work, replace the coll-to- 
distribulor high-lenslon cable. The prob- 
lem is being caused by the cable's bools 
not sealing lightly. 

M Is yogx 1974 or 75 Dodge Coll 2000- 
cc engine knocking slightly when started? 
The trouble may ba caused by slack Fn 
the timing -chain tension damper, as pe- 
dal ry if the noise diminishes after a tew 
seconds ol engine operation, Thera's a 
new tension damper available— part Wo, 
MD-Q21227. Ask your deafer to consult 
service bulletin 09-10-75 lor authoriza- 
tion, * + * 
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Jump right 

Incorrect use of 
jumper cables end 
booster battery can 
damage the electrical 
system and cause personal 
Injury. Now's a good time, 
at the start of real cold 
weather, to review the five^step 
proper procedure: i. If boosting 
a battery in another car, make sure 
the (wo cars are not touching. 2. 

See that everything which runs on 
electricity is off, set parking brakes 
and place automobile transmissions in 
Park and manual (ransmissions in 
Neutral. 3. Rom ova vant caps from 



bath batteries and cover vent holes 
with a cloth. 4. With engine off, 
connect on a end of a jumper so the 
positive terminal of the weak 
battery, and Ihen. the other end of the 
same cable to the positive terminal 
of the booster battery, 5. Connect the 



other jumper to the negative terminal 
gf the booster battery and then to a 
ground, such as the engine block, on 
the disabled car. Start the engine of 
the car possessing Ihe booster 
battery and* turn on the disabled car's 
ignition. When the disabled Car starts, 
reverse procedure to disconnect 
jumpers. And no smoking or any other 
spark or flame! 




CLOTH 



GROUNDED 
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This is Chrysler’s 135: 

More power per pound! 



iin Brine our 135 into your life and 




s\ 



you can really live it up. With just 
. st _ about the most powerful out- 
j board you could want A hair- 

trigger performer with the action to accel- 
erate with a competitive 1 50(with comparable 
props) from a standing start, as shown in our 
1975 test data. Yet it has the lightest weight 
per horsepower of any comparable 4-cylinder 
outboard— actually weighs less than compet- 
itive IIS's. It comes with 
advanced features like 
high compression, race- 
style crankcase, specially 
calibrated carbs and ex- 
< lusive fuel-saver throttle. You get 
Magna power C-D ignition for Instant starts, 
satin-smooth performance from idle to full 
throttle. And it "s dean and uncluttered under 
the hood to make service and maintenance 
a cinch. Check the Yellow Pages for your 
Chrysler outboard dealer. And start living! 





This is Chrysler’s 75: 

More punch per piston! 

Bigger pistons give you bigger per- 
formance punch from Chrysler's 
75. Upto 22.5 cu. in. more piston 
displacement than any American 
3-cylinder outboard, Our 1975 
test data shows it easily out-runs other U.S.- 
built "3V with faster acceleration for skiing, 
higher top speeds on light or extra-heavy 
hulls. You get the economy of high compres- 
sion, efficient 2:1 gear ratio and 
tuned air intakes. Magnapower 
C-D ignition with electronic 
distributor adds quick starts, 
smooth performance. Mo 
points, no more costly igni- 
tion tune-ups. For even more 
punch, get Chrysler’s 90, the 
ultra-hot 3-cylinder that gives 
you extra performance for every water spori, 
yet weighs the same as our 73. Check the 
Yellow Pages for your Chrysler outboard 
dealer. And start living! 




Chrysler makes a complete family of marine power: inboard, 
outboard jet. and stern drive- and a complete fleet of powerboats 
.slid sailboats. Live it up with Chrystei on 'Water World* .umi 
“The F Hoke ." 1 Check your local TV listing for times and dates, 




Boat* ihii-wn above! Irft, Conqur or fj*., i’O’ CnrfriirULrwln JQQ 



y^ars. of Marine Power. 











Yet (he whole imil will come apart 
qufckty and tviMlv for h.(oMye. 

The B66 comm with thftt * or> 
ilcniie^, for ofjlmnrni I ifjli t divlrihu- 
■ i i in uHh ht-'fjs. to 35rn in: <»r switch 

to iw(i rondci ts- 

er* 1 ej match 1 1 1 l> 

j£ 1 -i " form .it optl- 
tiil vcqLiircmenl. 

Or gel the op- 
< i n i K-i I dkhmlf 
Culov heiid am! 
dial Ln tlu-iw! hlirolion needed Fr»r 
coli if or wrinble-cuiilrtiM prlnlhg. 

l T i kcd ns- sensibly ri ^ il s designed, 
imti for even greater savings. there's 
our “TvtJi. Lena Omlt"fct 2 [ ■ ^sxiuare 
nnd 3Smm Fur- 

mats, 

Write lor liter- 
ature to Ona-go 
Division. Ik'iki'v 
IMurketiny Co,, 

Inc., Winxkklc. 

N Y. 11377. In 
Canada, Brrk^jr Phutn ^ 
(CiinndaHid.Ontiirlin, 09™? 



Omega Pro-Lab B66 

The last word in medium-format enlargers. 



O OMEGA 



For sheet esse of operation, 
no photo enlarger surpasses 
Omega's Fro- 
Lab B66 for 
35mm .mil 
2 ' i'negdt i'- »■■■ 

The spring- 
loaded neijir- 
ivt carrier i 
opens wide I 

von I ill tin 1 1-Eirnphoitso, I > 1 1 i 1 1 * ■ 
advance neg.il iirs wtlhixlt dis- 
their alignment The Unifi- 
assembly 
c (3 li i it v rbn I ■ 
ometl fur smooth, 
easy lunvenieni. 

And n sliding 
panel allows in- 
smrit access to 
l hr 1 1 hi ip r eoii- 
do risers find lilior drotver, The 
rigid, tin Uned girder keeps 
iiegitlive and baseboard 
perfectly aligned.. 

and leaves fHAk ■ 
imp in room to 
center your easel. 



The GtfHnl Name in Your Darkroom. 




Konica won't let 
those once-in-a-lifetime 
shots get away. 



Those dut't 1 -in-;i lifetime 
-hi. i-i ;■ :uy here one moment. and 
gone forever i he 1 rest 

Which is why you should 
hr i he re with a Konira automatic 
fi'llik'tTL. It Ids yr>LI nljUeeZe off i) 
perfectly exposed shol that will 
capture u moment forever, instead 
of letting life pass by while y mi i 
busy setting exposures. 

Konirn is the world's most 
*s\ ] >e rti need m : iker t >f au 1 i m t;i [ k 
iSSmm cami-niH, and offers you 
mor t* features for the price, w helher 
you want to spend under S 100 or 
ovltSIOOO. 

Let your dealer help you 
choose the fi^ht Konica for you. 

Dr write for literature Ur. Kuniea 
Citneni. Wood side. N. V II If 7 7. 

The Konica Automatics 

From under 1100 to over $1,000. 




PHOTO HINTS 

FROM READERS 



Tobacco pouches for accessories 




Organize those sun all, loose acces- 
sories that get lost at the bottom of 
your gadget, bug: just slip them into 
tobacco pouches. But don't Lise old 
pouches. They're likely to be just too 
dirty ,' — Ken n Oberrecht, Cons Bay. 
Or f. 



Pencil eraser marks slides 




A pencil eraser makes a handy rub- 
ber stamp for imprinting position 
spots on color-slide mounts. Just 
(moss the eraser on an irtk pud then 
on the appropriate corner of the 
slide. Worn erasers make smaller 
Hpots t new crHHcrs make larger ones, 
— Waiter K. Bu rton, Akrtm. Ohio 



Memory aid for double exposures 




If you're shooting deliberate double 
exposures with a 2*4x 214 reflex, 
mark the layout of the first shot on a 
2V|-inch square of transparent ace- 
tate — it will make composing the 
second shot easier .— John Koncen-icz. 
Nett' Britain f Conn, 
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From viking, the most striking offer ever 
made by a dock company! 

WEST GERMAN BRASS CLOCK MOVEMENTS 
NOW SALE PRICED, COMPARE AND SAVE. 

This is your chance to own fine genuine Wtest German brass 
clock movements at the lowest prices being offered by 
any onei An exciting opportunity for both clock buyers and 
dock builders. 

These are the same precision movements we sell every 
day as part of the famous Viking heirloom quality floor clock 
Series 235D . Each movement has been tested by us to assure 
faultless performance and accuracy. 

Select either the Tempus Fugit (Time Flies) dial or (he 
Classic Moving Moon dial with lunar calendar, Both feature a 
permanently polished Brass dial and Black Serpentine hands, 
surrounded by embossed overlays. Beautiful in every detail! 

And just look at all you receive: 

* Heavy Brass Dial Easy step-by-slap Instructions 

* Quality Brass plates and gears for instetlalion and adjustment 

* Hardened Steel pinions, plvols, 1 FULL ONE YEA Fl 

and pallets UNCONDITIONAL GUARANTEE 

* Vteighls, pendulum, chimes, * BONUS: Free spare parts kil of 

brass weight shells, brass bob suspension spring with every 

movement 

AUTHENTIC WESTMINSTEH CHIMES 

These movements are weight driven, end strike :he Tam dub Wesl minster 
■chimes. Chimes play 4 nptes cm itie 1/4 hour, a on the 1/2 hour, 12 on the 
3/4 hour and cho lull Westminster Melody of 16 notes on the hour. The 
chume notes are slfuck on A musically tuned rods. The hour Is struck on 4 
additional rods. Hands can be moved forward or backward to set lime 
SPECIFICATIONS 




OUR SERIES I 1 1 MOVEMENT 
WITH TEMPUS FUGIT DIAL 



OUR SERIES 1 1 1 MOVEMENT 
WITH MOVING MOON DIAL. 



Die I Size 9-13/16" wide. 
t3" high 

* Oia motor of pendulum bob- 4" 

* Move m-ent plate size- 5-Y/S" 
wide. 5 ,r high 

■ Length oF pendulum -3 1W’ 

OUR SERIES 1 1 f MOVEMENT 
WITH TEMPUS FUGIT DIAL, 
WESTMINSTER CHIMES AND 
ROMAN NUMERALS REG. $109 

OUR SERIES 111 MOVEMENT 
WITH MOVING MOON DIAL, 
WESTMINSTER CHIMES AND 
ROMAN NUMERALS REG. Si 24 



Size ol welghl shells — 1 MT 
dianneter. itivtf' long 
Length of hand center shaft to 
hand nut — I K;" 

Move mom plate thickness - .0-62 
inch, 1 .56 Millimeter 



SALE 

PRICE 



SALE 

PRICE 



$99 

$114 



SPECIAL 

$99 



TOLL FREE CUSTOMER SEnvJCE 1 -600-63 3-30 &7. Monday through Friday. &.P0 ni.m 
Stendflfd Ims. Alabama customers call coJIeicE I -B 4 3- EOS l . 



5 p.m. Cenlral 



HURRY-OFFER POSTTIVELY ENDS FEBRUARY 29, AND MAY NEVER BE REPEATED. 
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DO-IT‘VOUnaiLF KIT 

%" SOLID 

NATIVE AMERICAN 

BLACK WALNUT 

Complete with nt| 
wood parte, hardware 
end Instructions 

Series #235 
75“ x is" * 10" 

n * 1 49 

IF NOT I QG* 
SATISFIED, 
nalum your order 
L to uS In original 
“heurton. wilhm 
30 da Money 
hack mi mu! in n.rii 



Description 

[A! cafeLneii in |.:J<1 31*4" Matt** Anrnk*n 
Mck ftpInuU 


W'ftighl 


Reg. Price 


Sale Prk:# 


Ofy 


Total 


S*< 4 * irilUij^Hr+TH ^ir, TMPfiul f UQI DtU 1,], tal ** l/fi dtti 
ftmir NuiPfra* ■•■mr#rn 

r:n#ch in** ft-* n<-**4 *riH; Hiii>nii. ihHI ti. 


33 


$109 


S99 






im Uuw™il * 1 #, M,:v f-j M tht-t. r*,l lof |*r*t |Z» 4Mb 


33 


$124 


$114 






Sim I21EA Gib™ M i.ii.lV 
Ch+ck h*l+ M O'Miil IIM E 1 IS 


“ 53 " 


$149 


S99 






♦"!« ■?afpC'»‘nfiii*'*V**W"IX»J**El (£n*> D n*l 

¥.fll, ^'Mw, Ki JJfl* Berth SM IMopdl 


91 


$39&& 

$414 


T *mDOi Fti*t 
|u<*n 











Chirgt w [ ) Mistv CMrg* [ ) BjnhAm**ic*ii(l 

r.Avii;>we t* K'V E ) evtww* eh*ch [ ) men** o”i»r rof t 

C*'tl . BHpv*IKrn. 0*1*- 

MWII Cfur<**rc* tin □ □□ □ 

NfllT* 

AfJ'Jl'ftl - 

O *f - 



CM1 i.-H 



tit Ai.itia.-rj bMIH SM* T*. 
OHA3 Ttfixl * 



$h.opiici pnxn(*r - iv*^hi ooh*ci 



. Sill* . 



Op . 



JVIIII IfHD HI TOUR Mill COLOR 9HOCHUAI 





YOU MAY USE OUR TOLL FREE NUMBER WHEN ORDERING BY MASTERCHARGE OR SANK AM ERIC ARD. 

Dept. CM6 The VI king Building 

Foley. Alabama 36535 

tt*<*r«ric**: 

iiOHih Uaidwlri Ch*Nitwr at C#nm*itt, I A' 

FsiUTwIn C flu nr, . Bar U^ipIIp. *1 

t:ui« Bimk artn* Dun, dur £.r^*^ M 
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How to start making it 
early in life. 

(A TRUE STORY} 



Since he got out of the Naw, John Muir head of 
Gales Ferry, Conn., has provided well for his family. 

Two cars. A new house going up alongside a 
wooded lake. Even a handsome Great Dine named 
Sherman. But joint lias bigger ambitions. 

“1 wa n t my own a ir-co nd i ti oni n g bu si ness doing 
installations and repairs. For homes, office buildings, 
restaurants, small factories, motels, 

"That's no dream. With the training I've gotten 
from ICS, I know I can do it- 

"In fact, my ICS training helped me get the first 
job I ever applied for I won out over two other guys ( 
even though I had no experience. 

,L Na rurally, 1 was nervous at first. So I took my 
lesson diagrams with me on the job. And I found I 
could lick any problem, 

"Pretty soon, they ashed me to head up the air- 
conditioning departtnem. I also picked up some busi- 
ness of my own on [beside. That's what's helping to 
pay lor tile new housed 

John Muirhead is one of our outstanding grad- 
uates. lie's liard working. He’s til a growing Field. 
And he has good training. 

Of course, sve can't promise you’ll be as success- 
ful as John— no school can guarantee jobs for its grad- 
uates. But ICS can give you the first-rate training you 
need —especially if you're interested in one of the 
growing careers where ICS concentrates its training. 

AN IDEAL WAY TO LEARN 

As an ICS student, you study at home, on your 
own schedule. You waste no time traveling to and 
from class. And you never have to miss a paycheck. 

But you're never alone. If you ever want to calk 
to an instructor, you can call ICS from anywhere in 
the continental United States, using our toll-free 
Dial-a-Quesrion* service. 

Since 1B90, millions of men and women around 
the world Jiave turned to ICS for career training. 

More than 70 of America’s largest 100 corpora- 
tions (including Gulf Oik Bethlehem Steel, 3M* 
Wcstinghouse, and Inter national Paper) use ICS train- 
ing for their own employees. 

And the ICS Center for Degree Studies is au- 
thorised by the Pennsylvania Department of Educa- 
tion to grant the Associate in Specialized Business 
degr ex in Accounting and Business Management, 
and the Associate in Specialised Technology degree 
in Civil, Mechanical* Electrical, and Chemical En- 
gineering Technologies. 



These degree programs are not mere stepping- 
stones to higher education nor are they intended for 
transfer toward more advanced degrees. They arc 
practical, career-oriented programs designed to help 
you reach your objectives without further academic 
training. 

if you already have some college education, you 
may be able to receive advanced standing toward 
your degree . Wi th a degree from I CS, you 11 be a bl e to 
apply with pride for jobs diat call for career training, 

FREE DEMONSTRATION LESSON 

No one can promise success,, bur if you wujif 
more— more money, more security, more day-to-day 
satisfaction and more future— our tree Career Book- 
let and free Demonstration Lesson can help you get 
started in the right chrcction. 

Remembcr, it’s your life. You might as well nuke 
the most of 1 1 , © in wm. Inc, C 



FOA A FHE E CARE!* ROOKL£T A DEMO LESSON, 
CHRJt BELOW 



□ ElcCttiCMn 

□ Engimxnng 

□ Awcuncing 
O Dtafdug 

Q tkcfronk'iTwhnicijn 

□ TV Strvtcf flk Rc-pur 

□ Survey^ A: M?ppjrt^ 

□ Dacid Mechanic 

□ Ait Gfetfl ittortui$; Bi 
hrfrigtmion 



C AuEcrmoliw Mechanic* 

□ Buitncii Management 

□ CivJ EngLUMTIJiy 

□ Interior LXi:oraEHI£ 

O Construclicr EkctrKJsn 

□ Applums: S^rvtec fit Repair 

□ Income Tm 

□ Motel/ftauurara Mgr. 

□ M^chirtiirj] Engineerinj; 
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Think twice 

IFAeri mg home was built, k in, of in- 
nutation toon poured between the 
lit tic floor joints. I hava accents to 
Styrofoam sheets used as packing. 
Could / use these between joists, or 
would it be better to add blow -in in- 
stilatkm, and how much more?— 
Rnyce Watson, Bryan, Tex, 

I would add, say, 3 in. of poured 
insulation for a total depth of about 
7 in, In time, this should return its 
cost in fuel savings. Re leery about 
using the styrene foam sheets. Sty- 
rene insulation is used in home con- 
struct ion but the variety used for 
packing may not have the fire-retar- 
dant qualities or insulating rating 
that you need. Re sure you know 
what you have before you uae it. 

Feathering patcher 

Tve always had trouble troweling a 
concrete patch er when making a 
shallow patch, I can never get it 
quite flush, smooth and neat. How is 
this done? — J, Erickson, Moline, HI* 
Ordinarily, you don't trowel a 
patch when edges require shallow 




filling; Instead, smooth and level 
these edges with a brush as in- 
[Rented. Use an old paintbrush or 
the courser-bristle kind for masonry 
paint. Cover such a patch with coarse 
fabric and keep it damp for several 
days while the patching cures. 

Condensate on floor 

The floor hi my basement recreation 
room is tiled ajul waffs are paneled* 
The poured-concrete foundation 
forme two walls of the room. The 
floor is drawing water along these 
walls. How do / stop this feafc wifA- 
md taking up the tiles along the 



baseboard?— Robert Ash. Cleveland. 

“Drawing water' 1 is ail unfortu- 
nate term— it does not describe what 
is happening. Water you see along 
the baseboard is condensate that will 
form on any surface at a lower tem- 
perature than the room air. Usually, 
improved ventilation is the cheapest 
cure; screen the basement windows 
and open them on cool days to let 
cooler, dryer air circulate freely. If 
there are no windows, use an auto- 
matic de humidifier to lower moisture 
level of the air. 

Warped paneling 

I've installed paneling over the pour- 
ed-conercte foundation in my base- 
ment, gluing the furring strips to 
the walls without insulation as there 
was no seepage or dampness. Now the 
paneling is warped and furring has 
loosened in several places. Would 
smalt rents at the floor and ceiling 
correct the trouble? — Frank Larson, 
West Point, N*Y . 

War page and loosening seem too 
far advanced. The vents might be a 
temporary, emergency remedy, but 
ultimately you will have to replace 
both paneling and furring, installing 
foil-faced insulating blankets (with 
the foil facing out, not in) between 
the furring strips. 

Changing laminate color 

Is it possible or practical to change 
the color of plastic laminate to a 
tighter shade by painting? The pres- 
ent color is a gold which seems 
rather dark and unat tractive, — Mrs. 
F. T , Bruce, Arcade , A T .F. 

Paints do not bond readily to 
smooth, hard laminate surfaces, and 
no air-drying finish can match the 
durability of the laminate itself. You 
could try roughening the surface 
with a medium-coarse steel wool to 
provide a "tooth" for paint, but don't 
be surprised if the coating doesn't 
hold up well. 

Filling blisters 

Point has blistered and peeled in .srrv- 
emt small areas on wide siding, leav- 
ing ugly spots that show shadow 
lines in sunlight. Is there any prac- 
tical way to conceal these defects?— 
Edwin True, Detroit, 




I have concealed such defects suc- 
cessfully with sparkling compound. 
Brush away any dust, then force the 
compound into place with a wide 
putty knife or joint knife, smoothing 
and flattening it. Let this dry thor- 
oughly and then sand it (lush. Protect 
the filling immediately with one or 




STACK UNG COMPOUND 



two coats of paint. 1 recommend this 
procedure only where there are rela- 
tively few defects. It is no substitute 
for a new paint job. 

Re low-grade tile 

/ plffji to ret itc a HxSO-ft. basement 
room where there is humidity and 
foundation moisture. After old tile 
is removed and adhesive scraped 
away, should / wash the floor with a 
cleaner such as trisodium phosphate 
for better adhesion? The old tile is 
asbestos and 1 intend to replace it 
with vinyl.;— Bud Hank, W-'etff St. 
Paul, Minn, 

I favor asphalt tile for installation 
on concrete floors below r grade. It 
wears well and is leas subject to harm 
caused by the moisture conditions 
found in most basements. But 1 know 
of asbestoa-tiled basement floors — 
including one that has been flooded 
twice— that are 25 years old and still 
in good condition. In any case, you’ll 
need to clean the floor thoroughly to « 
remove all cement residues, dust and 
dirt before laying new tile. It must 
also be dry before you lay tile. + * * 



Qfl you Stave a home miiirtfortiincfl or repair 
problem? Send ft fo Homeowners Clinic, Pop- 
War 224 Was! &7ih St.. No at York, 

N.Y. loots. Let let* cannot be answered indi- 
vidually, but problems of wide true res! will be 
dtaeuSaed In this column, For more home re- 
pair end maintenance help. get PM'a Homo 
Care Guide, 1 4.4 £ postpaid. Send orders to PM, 
Qapt. HCG , Box WU, Haw York, N,Y r 1Q019, 
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Windproot Ronson Butane light* 
er with adjustable flame, fours 
for free B&W coupons, the valu- 
able extra on every pack of 
Belair. 

To see over 1000 gifts, write 
lor your fro® Gift Catatog: 

Bo* 12, Louisville. Ky. 40201 



Kings* 15 mg. "tar" 1 mg. nirolins; Lon gs, 1? mg. “tar." 1 .2 mg. nicotine, av. per cigareitti FTC Report Apr, 



Warring: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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For openers 

My General Electric Deluxe Toast* 
R-Oven is buminy my toast and jmc 
to a crisp. I hare to sit, teat eh 
manually operate the tinny, became 
the door won't open automatically. 
What a wrong? — A. J, Bory, Elmira r 
j V.F* 

A defective solenoid, a defective 
switch or a defective mechanical 
spring coil. The solenoid works like 
a thermostat It monitors heat, shuts 
down at a preset point and allows 
the door to open. If the solenoid is 
bad, the door stays shut. The switch 
activates the solenoid, so if it's bath 
the solenoid won’t work. The spring 
eoi] actually opens the door; if it's 
binding or stuck, the door may not 
open. 

Whatever the origin of the prob- 
lem, you should be able to make the 
repair at home, but you will need a 
schematic, instructions and parts for 
your model — GE baa been making 
Tcmst-R-U vens for about 10 years, 
and models do differ. Get the catalog 
number of your unit from the bottom 
of the crumb tray and send it to 
Frank Frumentu, Service Center 
Manager, GE, 7100 Airport Highway, 
Pen nsa ukim, N.J. 0S101, with a note 
reminding him of this discussion. 
Frank told me he would send you u 
schematic and step-by-step repair in- 
structions. After troubleshooting, 
you can write him again to let him 
know which parts you need. 

Steady problem 

The hidden of our electric knife 
won't hold steady, They come loose 
while cannnff. They don't come out 
of their socket, but they are sloppy. 



Would new blades help ? — Thomas W 
Peery, Worerfy, Ohio, 

The answer to your question de- 
pends on where the slop pi ness is oc- 
curring. Look in two places. First, at 
the tip of the blade. As shown in the 
illustration, one blade has a small 
metal rivet that locks into a slot in 
the other. This rivet can wear down 
and become oblong in shape, causing 
blades to exhibit alopplness instead 
of holding firm when moving. If that 
rivet looks oblong, the problem can 
be solved by replacing the blades. 

If the blade lock is okay, check the 
blade holder or rocker arm inside the 
case. This part is usually plastic and 
can wear; blades then will not lock 
positively or at all. The part is easily 
replaced — the problem In getting a 
new one depends on the ago of your 
knife. Consult a dealer who repre- 
sents the manufacturer, or check 
your local directory for a small-ap- 
pliance parts dealer. 

Scour skipper 

/ have a Whirlpool dishwasher that 
has the Super Scour cycle which 
heats water in the first wash and 
final rinse while circulating the 
water , /a there any way to adjust 
the machine so the pump motor won't 
run until the water reaches its maxi- 
mum heat? — R. Pierce, DuBois, Pa, 
You're putting me on — either that 
or you haven't read the Instruction 
manual that tame with the dtah wash- 
er, The Super Scour cycle has a defi- 
nite purpose — it'a for pots and pans 
that need strong scouring to get rid 
of heavy deposits; prolonged water 
circulation accomplishes this, 

tf you don’t want the Super Scour 



cycle, you don't have to use it. Sim- 
ply use the Super Wash cycle — this 
achieves the same result yon would 
get by doing what you asked, and 
with much less trouble. 

Plugging away 

I own a Hot point clothes washer 
about 0 years old. it works fine ex- * 
re pt that the transmission leaks fluid. 
The company sen: ice man told me 
that when all fluid is yone, so is the 
washer. Why can't a person drill a * 
hole in the transmission rase, refill 
the transmission with fluid, and pluy 
the hole?— Harold E. Roberts, Syl- p 
mar, Calif, 

According to General Electric, 
there's a threaded plug in the top of 
the transmission ease that can be i 
unscrewed so the transmission can be , 
refilled. But two difficulties arise: 
First, pulling the transmission from 
the machine so you can get to the 
threaded plug— this is a big job. 
Second, getting the fluid, which is a 
special $0- weight transmission oil- 
get in touch with the GE and Hot- 
point Regional Parts Center in Burl- 
ingame. Calif,, to find where to buy 
it in your area. 

Sooner or later, you’ll reach a 
point of no return with your washer. 
Leakage will get to the point where 
fluid is coming out as fast as you can 
pour it in, and you'll find that taking 
u couple Of hours to pull the trans- 
mission for each refill isn’t worth the 
effort. You then have two options: 
having the transmission overhauled 
and new seals installed for about 
$.150 f the? figure I was quoted here 
on the East Coast h or buying a new 
washer. 




Where's Waring? 

Could you tell me the address of 1 
the maker of the IVanUr/ blender ? — 
Charles G, Bahian, Athens, Tcnn. 

Sure— Waring Products Div. t Dy- 
namics Corp, of America, New Hart- 
ford, Conn, 0&Q»7„ * * * 



It you have 9 quo SltofV fr&Oul any appliance, 
send it to Appliance Clinic, Popular Mechan- 
ics, m Itfesf 57th St, Now York N. Y . MS. 
Sorry, t>ut toners csfl/iof be answered mtflv ,£?- 
uatly. Problems ot wide interest wifi bm dis- 
cussed to iftis column. 
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ASTOUNDING SUCCESS-NATIONWIDE 

JOIN THE NUMBER 1 TEAM 



A MESSAGE FROM THE PRESIDENT 
Here is your Golden Opportunity to own and 
Operate one of the most Successful bo si ness 
•opportunities ever offered ! Once a^ain, weYs 
expanding pur National operation, making ft 
possible for people just like yourself to enjoy 
s happy end prosperous future, 

When you become part of the Guarantee Team, 
you'll understand why we're Number One tn 
our field. Customers, cuesi -to-coast know and 
respect our high degree of service and 
reliability. 

For year?, now, you've watched the other guy 
get ell the tires kj , „ , and make all the money. 
Nov*, it's your turn I Make your move TODAY 
by sending me the coupon below, 




Frank Woodruff, President Guarantee Sviftm 



New Home Office Building 



JOIN US IN A WELL PROVEN 



SUCCESSFUL BUSINESS! 



We're 9 National company. No. 1 in our 
field , , . we're looking for a husband and 
wife team to join us in the rapidly expand- 
ing carpet cleaning and dyeing business. 

Through development of our exclusive 
process, we have rapidly become the rec- 
ognized industry leader. Our successful 
and proven methods are reaping outstand- 
ing profits in over 200 cities from Hawaii 
to Florida, 




Our success is legitimate. documented, 
and easily verified. 

If you're willing to work, we'll teach you 
our exclusive system of using color to 
dye, tint and clean carpets. No competi- 
tion - We train - protected area. 

Guaranteed Success ! Solid buy-back 
agreement! Isn't it time you went to work 
for yourself ? 



DON’T DELAY- WRITE TODAY 




Please send me full details on the opportunity you offer 
qualified men to start a business of their own. 

Member: International Franchise Association 

GuaRante© lA'lcWeinl 

GUARANTEE CARPET CLEANING & OYE CO, 

2953 Pow&rS AvflnuS-/ Dept. PM ) Jack sort viUe r Fla. 32207 

NAME 



A DO HESS 



This is your Golden Opportunity to establish yourself 
in a business where employment is guaranteed now and 
for years to come. 



I CITY 

I ARE A CODE 

1 AREA DESIRED 



STATE 

PHONE 
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BY JOHN F, PEARSON 



SCIENCE WORLDWIDE 




Motorized syringe 

Certain medical conditions require 
large doses of drugs to be given 
intravenously. A mechanical pump nr 
“drip" setup is used at bedside, caus- 
ing the patient to remain immobile 
for long periods of time. Yet physi- 
cians think it’s better for most 
patients to remain mobile. 

Now British researchers claim to 
have solved the problem with the 
invention of a portable motor-driven 
syringe, A small battery-run motor 
is linked to a rod that pushes the 
syringe plunger. A timer controls the 
rate at which the syringe is emptied. 
Instead of the usual needle, pliable 
tubing connects the syringe with the 
patient’s vein. The entire unit is 
strapped to the forearm sq the 
patient can carry on normal activities 
while receiving the drug. 



Land sinking in some states 

Land subsidence— sinking of the 
land surface — occurring in parts of 
the nation could become more prev- 
alent in the future, according to the 
VS. Geological Survey. One USGS 
report, prepared with the California 
Department of Water Resources, 
notes that at least 4300 square miles 
of the San Joaquin Valley in Cali- 
fornia has subsided more than a foot 
since the 1920s. 

Another report discloses that an 
area near Houston has subsided more 
than eight feet since 1020 and could 



sink three more feet bv 1980. Similar 
problems have developed in Loui&i- 
ana, Arizona and Nevada. Most are 
caused by large withdrawals of 
ground water and petroleum, say 
USGS scientists. Though sunken 
land can never be raised to its former 
level, subsidence can be slowed and 
even stopped by recharging the 
ground with surface water. 



Shock absorbers for skyscraper 

The GO-atory John Hancock. Building 
in downtown Boston, due for com- 
pletion in 1971, may fin ally welcome 
its first occupants this year. The de- 
lay was created by wind sway* In 
1972 windows began to pop out; 
eventually ait 10,344 were replaced. 
The framework was also beefed up 
with extra steel 

Now two huge shock absorbers, 
similar in principle to those on cars, 
are expected to dampen the effect 
when strong winds hit the building. 
Each will have a damper made up of 
a big steel bux filled with lead that 
slides on a 30-foot steel plate. The 
dumper will he connected to stiff 
springs anchored to structural col- 
umns on the 39th floor. Big hydraulic 
cylinders, also part of the system, 
will help to absorb motion. The two 
shock absorbers will cost about $3 
million. 



Fats good for muscles 

Fats create more weight for your 
muscles to move around, but some 
fats, are vital to the health of mus- 
cles, says Dr. Charles D. Tweed! e, a 
zoologist at Michigan State Univer- 
sity. Normally, each fiber within a 
muscle — and there can be thousands 
of fibers in a large muscle — is con- 
nected to a single nerve cell. If that 
connection is broken because of in- 
jury or disease, the muscle fiber slow- 
ly withers and dies. 

The connection can be reestab- 
lished, however, by a fatty compound 
discovered by Dr. Twee die. The com- 
pound is released by nerveless muscle 
fibers and acts as a distress signal, 
which in turn is answered by nerve 
cells connected to undamaged, ad- 
jacent muscle fibers. “The nerve cells 
sprout threadlike branches, which 
eventually connect to the muscle fiber 
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sending the message,” explains Dr. 
Tweedle. Once the new nerve con- 
nection is made., the muscle fiber 
works again, returning the muscle to 
almost normal strength. 

Sniffing for gas with radar 

Airborne radar that's already been 
used to discover valuable resources 
outside the United States is now at 
work searching for hidden pockets 
of natural gas in Virginia, West 
Virginia, Ohio and Kentucky. Tar- 
ried aboard a jet at 40,000 feet, the 
side-looking radar cuts through 
clouds and weather as it “views” 
terrain from an angle. Electronically 
processed, the return signals are 
used to form a maplike image <aee 
below) fur superior to a conventional 
photo Ell revealing faults and other 
earth formations. 

The other photo shows radar gear 
aboard the jet used by Litton Indus- 
tries’ Aero Service Div,* which is 
making the four-state survey. De- 




veloped by the Goodyear Aerospace 
Carp., the radar system has been 
used to map huge areas in South 
America, One set of maps led geolo- 
gists to the discovery of a major 
iron-ore deposit in Venezuela, * * * 
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YOU DON’T HAVE TO 
WIND UP AN EVINRUDE 200 
TO MAKE IT GO. 



Some people were surprised when 
we announced a new 200 horsepower 
V-6 instead ol some lesser horsepower 
number. Until they found out why. 

The why is simply that we saw the 
need for an outboard big enough and 
strong enough to deliver a high level 
of performance at economical cruise 
throttle; avoiding the penalty of 
sustained Tull throttle operation. 

When the Evinrude 200 is run at cruising 
speed (a few mph below top speed), It 
uses up to 45% less luel than when being 
run wide open. When throttled all the way 
down tp the equivalent ot 135 hp, it 
compares in fuel economy to a 135 
running full out. And you still have 
200 horsepower performance in reserve. 






At cruise throttle the engine is running 
easy, even though It may be running 
stronger than any outboard has 
ever run before, it runs smoother 
and quieter, and lasts longer, 

With 2,4 liters of displacement (149.4 
cu. in.), the £00 can be broad-tuned tor 
the full operating range, There's no need to 
go tor broke at the top end. 

The Evinrude 200 develops high torque in 
the critical planing range where offshore 
boats running In offshore seas need all the 
throttle response they can get. 

It cruises efficiently taster lhan 
most molars can run. 

You don't have to wind it up 
to mako it go, 



If you can use 

any off these 

T You can gain exddng new skills 

as an electronics troubleshooter in 
Bell & Howell Schools* fascinating leam-at-home program that 

indudes building and experimenting 
with the new generation color TV, 



Simulated [i.v l'Mri 




You may already have some of 
the skills you need, 

Most of us at ono time or another 
have put a screwdriver, a pair of pliers or 
some other basic toot to work. Fixing a 
bicycle wheel, tightening a window latch, 
putting up a bookshelf, qr what have you, 

But here's a thought. 

Using these same simple tods as 
a starting point, you can develop the 
ability to put them to work for you In far 
more ways than you ever dreamed of. And 
Bell & Howell Schools' fascinating home 
learning adventure in electronics will show 
you how. 

These days when it seems like 
there's an "electronic everything;' it makes 
good sense to have occupational skills in 
the servicing and repair of such products as 
TVs and other home electronic equipment, 
Bell & Howell Schools is ready to help you 
develop the specialized abilities you need to 
become an electronics troubleshooter, 
While no assurance of income or employ^ 
ment can be offered, we try to assure you 
that no better-at-home training in elec- 
tronics is available anywhere. 

We have an exciting way for you 
to pick up these specialized skills In your 
spare time. 

Don't think for a moment that we 
want you to spend your off- hours just 
reading a bunch of "hqw-io" books, That 
would bore anyone after awhile. What we at 
Bell & Howell Schools offer is the modern 
way to learn ... a very different approach 
from the way you’ve been used to. 




First of ail, we believe that when 
you're exploring a field as fascinating as 
electronics, reading about it is just not 
enough, That's why throughout this 
learning adventure you' I! get lots of ' hands 
On” experience with some of the latest 
\ electronic ira i n ing tools available today. 
You'll test and experiment with them and 
gain exciting new skills ail along the way. 

While no assurance of income op- 
i portunity can be offered, once you've com - 
pleted this program a number of dir ectlorts 
are open to you. 

1 . Use you r training to seek out a job In the 
[• electronics industry, 

2. Use your training to upgrade your 
current job. 

3. Use your training as a foundation for 
k advanced programs in electronics. 

Mo electronics bac kg rou n d 
necessary, 

k That's one of the marry attractions 

of this program. We start you off with the 
basics and hdp you work your way up one 
step at a time. As a matter of fact, with your 
i very first lesson you receive a special Lab 
Starter Kit to give you immediate working 
experience on equipment as you are picking 
up the fundamentals. 



It makes the learning process faster and 
certainly a lot more interesting. 

You'll build and perform exciting 
experiments with Bell & Howell's EJeCtro- 
Lab® electronics training 
system. 

You build this 
Electro-Lab ' system Step- 
by-step. too. First the design 
console. After you assemble 
it, you’ll be able to set up 
and examine circuits without 
having to solder them in 
place. 

Next, you’ll enjoy 
building a digital multimeter 
This important instrument 
measures voltage, current 
and resistance and displays 
its findings in big. dear 
numbers like on a digital 
clock. Far easier to read 
than "needle pointer” 
meters, 

Then comes the solid-state 
“triggered sweep ' oscilloscope which is 
similar In principle to the kind used in 
hospital operating rooms to monitor 
heartbeats. You’ll use si to analyze tiny 
integrated circuits. The "triggered sweep 
feature locks in signals for easier 
observation. 



to home entertainment. 

You'll probe into the technology 
behind all-electronic tuning and Into the 



come away equipped with the kinds of 
skills that could put you ahead of the field 
in electronics know-how. 

We try to give more pe rsonal 
attention than other learn at-home 
programs. 




Aiii,riiuiic pt wl c moon soreler 



digital circuitry of channel numbers that 
appear big and dear, right on the screen! 
You'll also build-in a 
remarkable on-the- screen 
digital dock that will flash 
the time in hours, minutes 
and seconds. Your new skids 
will also enable you to 
program a special auto- 
matic channel selector to 
skip over "dead," channels 
and go directly to 
preselected channels. 

You'll also gain a 
better understanding, of the 
exceptional color cla rity of 
the Slack Matrix picture 
tube, as well as a working 
knowledge of "state-of-the- 
art'' integrated circuitry and 
the 1 00^ solid-state chassis. 
Having actually 
built and experimented with this TV, you'll 




You'll actually build and 
work with Bell & Howell's new 
generation color TV. .* 
investigating features you've 
probably never seen before! 

This 25" diagonal color 
TV has digital features that are 
likely to appear on all TV's of the 
future. Features made possible 
by the applications 
of digital electronics 




1 . Toll-free phone-in assistance. The 
program is designed so that you can 
proceed through it smoothly, step-by- 
step. However, should you ever run into 
a rough spot, well be there to help. 
Many schools make you mail in all your 
questions. We have a toll-free line you 
can call when you have a question that 
can't wait. 

2, In-person “help sessions," These are 
held in 50 major cities at various times 
throughout the year where you can 
talk shop with your Instructors and 

fellow students. 
Why wait? 

Fi nd out more on how you 
can pickup new skills in electronics 
troubleshooting as you work with Bell fj 
Howell's new generation color TV. You've 
got the tools to do it! 







Mail the postage-paid card today 
for full details I 

Taken for vocational purposes, 
this program is approved by the state 
approval agency for Veterans' Benefits, 



I r card has he e n removed, please write to; 

Xn fieerra/'ier Manna- Siaity Sf«aW 

DeV«v nrtsrnunE of tecmtqiijov 

0 BEii & Howell, schools 

4l4t Beiroow Chicago, i nnai4 6Q64 1 
64GM 



Eletlro-lab 1 U nrgijrrtid lr.iLlim.irk nl I Im- 
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Warning; The Surgeon General Has Determined 
That Cigarette Smoking is Dangerous to Your Health. 



DiiWI CD. 



Kings, 16 mg, "tar, "1 .2 mg. nicotine: Longs, 17 mg.'W 1,2 mg, nicotine, av, per cigarette, FTC Report Apr. 75 





BY ROBERT LUND 



DETROIT LISTENING POST 



GM to diwy up sub-Chevette 

GM sources now say four GM divi- 
sions will get a crack at the smaller- 
than-Chevette car coming in 1979. 
Chevette is still favored to get a 
one-year jump on the other divisions 
in selling the can But Buick, Olds 
and Pontiac will have copies no later 
than the second year, if that long. 

Although the car will be smaller 
than Chevette by at least si* inches 
(Chevette has a wheelbase of 94 
inches), it may not be GM's lowest- 
price car. Chevette may retain that 
claim, because even though the new 
cur will be smaller, it will be a more 
luxurious package. But trying to peg 
the price of the car this far in ad- 
vance is just plain guessing, Nobody 
really knows what the new cars will 
be selling for three or four years 
from now. 

Chrysler tags mini a ’78 

Chrysler dealers who chide company 
execs for not having a subcompact to 
sell against competing cars are told 
they will have a small car in 1978, 
Hut Chrysler doesn’t specify wheth- 
er that's the '78 calendar year or the 
model year beginning in fell of 1977, 
The company would like to make it 
by the earlier date, hut doesn't want 
to commit itself and then not be able 
to deliver, 

GM, VW+ Ford hot on dlosol 

GM has now confirmed it is working 
mi a light-duty diesel for a passenger 
car, aa PM reported in October. It 
will he a 280-cu.-in. Eight (For a 
complete report on diesels. see page 
€0.) GM says the engine in its pres* 
ent state of development can't meet 
pollution-control standards for J978, 
Even so, the company has bids out 
for trading to produce the engine, 
Oldamobile has the assignment to 
do the development work and is ex- 
pected to turn out job one — engine 
No. 1, not a car you will be able to 
buy— by late 1977. 

GM is contemplating a fairly ex- 
pensive car, say around $10,900 to 
$12,000, that will give it an oppor- 
tunity to build up experience with 
the diesel, Experience in producing 
it and experience with diesels in the 
hands of owners. Along with the 



Eight, GM is testing four arid six- 
cylinder diesels, 

GM isn't the only automaker with 
high hopes for the diesel. Volks- 
wagen discloses it is working on a 
dieseli&ed version of its l.G-liter 
Four, In trial runs at the Environ- 
mental Protection Agency lab at Ann 
Arbor, Mich., the VW diesel scored 
50 miles to the gallon! 

Ford is also cranking up a diesel 
development program. It's doing the 
work in Europe. 

Trucking the turbine 

While GM was confirming production 
of a diesel, Chrysler nailed down an 
item in last month's DLP on the tur- 
bine, We said the turbine is a good 
bet for 1980-81. George Huebner Jr., 
former director of research for 
Chrysler, says the engine possibly 
may be ready in three to four years. 
Huebner, w r ho retired from Chrysler 
a few months ago, is the father of 
the turbine in this country. He has 
worked on the engine for 50 years. 

The turbine that Chrysler has 
now, Huebner aays, will have the fuel 
economy of a Six combined with the 
power and performance of an Eight, 
When Huebner says Chrysler will 
have a turbine in three to four years, 
he's talking experimental cars, l still 
think it will he in the 1980s before 
the company offers n turbine you can 
drive home. 



No fat boy label for Ford 

Ford has put itself on a crash pro- 
gram to remove as much weight as 
possible from its full-size cars in 
1977 without benefit of new bodies or 
any appreciable change in overall 
size. It's not just coincidence that's 
the year GM will bring out a new line 
of full-size ears, The GM products 
will he 500 to 700 pounds lighter than 
comparable '76a* Ford says it isn’t 
going to be caught mapping if there’s 
a fat boy contest. 

Meanwhile, GM has asked Pontiac 
to work up a Phoenix II car. Phoenix, 
a two-door Ventura, is GM's lab-on- 
wheels for reducing weight. On the 
first version of the car, Pontiac 
trimmed off 700 pounds through use 
of lighter materials. Pontiac doesn't 
expect to equal that on Phoenix II, 




but it could lop off another 800 to 400 

pounds. 

Speaking of GM's full-size cars, a 
company staff man who has seen the 
’77 products says they have virtual- 
ly no grille. The hood slopes down to 
a narrow opening, giving the cars a 
very light look in front. 



GM automatic a winner 

Chevette is getting all the attention, 
but it’s not the only winner GM has 
come Up with this year. The company 
haa another hit on its hands in the 
three-speed automatic transmission 
that’s offered as an option on Che- 
vette. 

Dubbed the Turbo Hydramstic 
200, It's the most compact, lightest 
unit GM has ever offered. Every GM 
car division except Cadillac is asking 
for dibs on the 200. Bulck and Olds 
are even interested to the extent that 
they want to try the unit in their big 
cars, American Motors would also 
like to buy the 200 for use in its 
a mall cars. 



Radial-tire claims punctured 

Carmakers are having some second 
thoughts about radial tires, but not 
from a durability standpoint, ttudialu 
outlast bias-belted and bias -ply tires 
by 25 percent — 40,000 miles with a 
set of radiais versus 25,000 to 80,000 
with bias tires. But that’s not such a 
bargain when you figure radial* cost 
85 to 40 percent more than regular 
tires. The car companies are disap- 
pointed with radial* because they 
have turned out to be not as punc- 
ture proof as the tire companies led 
Detroit to believe. 

One tire engineer I talked with at 
Ford told me it has been his experi- 
ence that the steel cord used in the 
radial s acts to channel objects into 
the tire, instead of diverting objects 
away and preventing punctures. He 
said that radial* are neither worse 
nor better than the bias-ply, bias- 
belted tires in this respect. "If you're 
going to get a flat, you're just as 
likely to get it with a radial as with 
a non radial. The radial is still the 
best tire for most cars, but it's far 
from being the supertire it’s sup- 
posed to be." * * * 



JANUARY 1976 



43 



If you can use 
a screwdriver you 
can create a classic 
family heirloom 
to enrich your home 

HENTSCHEL Grandfather Clocks brings you its 
famous quality and craftsmanship in this unique Pre^Cut Kit 
Srep-by-simpk-step, you build your own beautiful, 
enduring Grandfather Clock designed to East 

for generations. 

Nothing adds so much to your home as a stately 
Grandfather Clock, its majestic height, the polished 
beauty of its solid wood, the gleaming brass of its 
face and works, all have a stunning effect. 
No wonder families cherish these enduring timepieces 
from generation to generation. Fine homes everywhere 
echo their deep, mellow chimes. Collectors prize 
them more and more with the years. 

Build an Heirloom— Yourself! 

You may find it hard to believe that you can create 
such an heirloom yourself. But now its made 
possible— easy— by the finest dock kit you can buy; 

the HENTSCHEL Grandfather Clock Ktl. 
This unique Kit took us years to develop. It had to 
have the same quality and craftsmanship 
HENTSCHEL has been perfecting since 1890. With 
no production shortcuts ... no compromises in 
material Yet it had to be quickly and easily assembled 
by almost anybody, A tail order; but our new Kit fills it. 

The Finest Material— from Solid 3/4" 
Walnut to Polished Brass. 

You'll find only one kind of hardwood in your 
HENTSCHEL Kit; ki I nodded, 3/4" solid walnut 

No plastics, no veneers, 
•’he movements (which you order fully assembled) 
come from the hands of world 'famed Black Forest 
craftsmen whose mastery goes back three generations. 
Solid, polished brass; precision -cut. hardened steel. 
The estimated life of these movements is 100 years. 
Every piece of wood in a HENTSCHEL Clock Kit 
is precision pre-cut, Alt miters are pre-dri]led. And 
dowelled for extra strength. Corner blocks and other 
parts are pre-drilled and counter-sunk. And every 
piece of wood is sanded on both sides, visible or not. 

Exactly the way custom clocks are made. 





1000-W lOOO-T 



Unique Step-by-Step, Picture-by- 
Picture Instructions. ]f you own a 
screwdriver, you're ready to tackle a 
HENTSCHEL Kit Step-by-step 
instructions take you every inch of the 
way. Exploded views show you how 
each part fits, and where. Photo-graphs 
show you exactly how the finished 
product looks. Youll feel as if one of our 
master dodkmakers is looking over 
your shoulder. 

Mail Your Order Today. Enjoy the 
beauty the elegance, the long-lived 
era ft sman sh ip bui It into a HUNT SCH EL 
Grandfather Clock soon, Begin with 
the pleasure of working with fine walnut. 

Then savor the interest and admiration 
of everyone who sees this handsome 
heirloom timepiece in your home. 

Enjoy the unique satisfaction of 
explaining that it's the product of your 
own hands. Mail the coupon today! 



REMEMBER, ONLY HENTSCHELS GIVES YOU YOUR BEST 
FEATl RE-FOR-FEATURE VALUE- JUST COMPARE* 

HEHTSCHEL OTHERS 




Choose from Two Movements by 
World-Renuwned Craftsmen; 

HENTSCHEL Movements are made 
in West Germany by craftsmen whose, 
tradition of excellence and pride of 
craftsmanship goes back three 
generations. These precision 
movements are £1 day— weight driven— 
polished brass shells and bob— solid 
brass plates with hardened steel pinions. 

1000 W West in In ster Chime -T empus 
Fugit Dial Chimes the 1/4 hour, 1/2 
hour, 3/4 hour and hour with a Big 
Ben strike on the hour. Solid brass 
deeply engraved dial with ‘"Tempus 
Fugif— "Time Flies' 1 overpiece , . . 

S 139 50. 

1QG0-T Triple Chime-Moving Moon 
Dial Chimes three famous traditional 
melodies; Westminster, Whittington, ' 
and St. Michael. The solid brass 
polished dial, shows the changing 
phases of the moon . . . SI695G. 

The Finest Guarantees in the Industry 

30-Day Guarantee If you are not 
completely satisfied with your 
HENTSCHEL CLOCK KIT WITHIN 
, 30 days, simply return it in the 

original shipping carton fora 
complete refund In fad, so confident 
are we of HENTSCHEL quality, we 
will even pay return shipping charges! 

One Year Movement Guarantee; 

Every movement you order from 
HENTSCHEL is also guaranteed for a 
full year against defects in materials or 
workmanship. So you lake absolutely 
no risk! 
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iClock case ody Moiwmenrt extra) _ _ , 

»#*•#**•••••••■•■« Order Today Without Risk 

HENTSCHEL CLOCK COMPANY 
Dept. 602- J 

16 Atlantic Avenue. So. Dennis, Mass 02660 



TqILFR.EE— C ustomer Service Number 

For your convenience as a Bank American! or 
Milter Charge card holder telephone your order 
on our Toll Free number. All U.S. except Mass, 
800-225-2366. Mass, only 800882-2048 



{Allow 2 to 3 for delivery, 
shipping charges collect! 




YES, please send me Grandfather Clock Case Klt(s), 

Model No. 210, at .. each $139 50 

Please send me the checked movement for my clod* at price indicated. 

□ Model 1000-W Westminster Move men I and 

Tempus Fuglt Dial at 139.50 

□ Model 100-T Triple Chime Movement and 

Moving Moon Dial at $169 50 

□ Complete Glass Kit {Including lo««?r beveled 

door panel) .each $ 19,95 _ _ 

Mass. residents add 3% sales tax 
□ Send Illustrated 4-color brochure 
Enclosed L* my Check □ or Money Order O Total 

Charge to my □ Master Charge O Bank Amerkard t . 

Master Charge 

Card Number Exp. Dale . Interbank No. 

Signature 
Name 
Address 
Dry 



Slain 



Zip 



[ und4ftlind Ihti hi net 
Folllr lallrtfltd 1 ralurn 
fhv U > I |*.l. I h*v<r tn'dviad 
within 30 dayi im a lull 
relur-d - In elydlnj return, 
, hipping «hare*t, 



Matf the coupon today! 
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Dinf-a-bolt 

1 have the perfect engine problem 
for the Grlpall solution, J have a 
diesel in which all engine bolts are 
metric and all the bolts on accessories 
are English, The correct- wrench 
problem ls obvious when changing 
the fan belt, 1 have to br^uk loose 
two metric bolts on the engine and 
two English bolts of the American- 
made alternator. The Gripull Diat-A- 
Socket is a hefty steel socket lor im- 
pact i wrench attachment that’s ad- 
justable to fit any bolt from '* in. 
to I'm in. and metric equivalents in 
size. The two-point head of the Grip- 
all permits good purchase on bolt 
heat la and nuts, I was quite im- 
pressed with the sturdy unit that 
works with any Vs-in, drive (or you 
can get from any hardware store a 
V£-in, adapter to fit your ’ s .K-iu, 
drive). The one problem 1 noticed is 
that the unit requires clear access to 
all bolts. The Grlpall is a Little 
more than four inches Song, So don't 
throw away your open-end or nurrow 
socket wrenches. But for $24* D5 you 
can add a useful and well designed 
tool to your kit, especially us we go 
metric. Seh lounger's For Toots, Ltd., 
1257-61 Utica Ave,, Brooklyn, N.Y. 
11208 *— D.R 

Redecorate with spray 

If you’re tired of your car's uphol- 
stery color, by all means change it. 
It's super-simple with the vinyl spray 
paints now on the market, 

1 sprayed the interior of my Cs- 



maro convertible in 1969, changing it 
from black to avocado. Everything 
has stood up amazingly well these 
past seven years; no regrets. I have, 
though, had to touch up worn areas 
on the seats and armrests twice. 

The trick to spraying auto uphol- 
stery is to get everything absolutely 
clean. I use Formula 409 and scrub 
with a fingernail brush first,, then 
hose that off and go over all sur- 
faces with rubbing alcohol. 

More recently I sprayed the front 
bench of my wife's Dodge wagon 
with Tony Nancy's Vinyl Spray, 
Again, the job turned out line. For 
the single bench, it took three cans 
of paint, coating $10,41 4 $3.47 per 
can), Tony Nancy Vinyl Spray is 
available at most car parts stores or 
from Sperex Corp., 161&1 South 
Maple Ave,, Gardena, Calif. 90248. 
—M.L. 




Vo Mage booster 

If you need household current out- 
side your house, Tote-A-Volt can con- 
vert your car’s 12 -volt alternator to 
110 direct current. You can run most 
electric tools on it. plus kitchen and 
bathroom appliances. 

Tote-A-Volt offers several different 
models ranging from about $15 to 
$ 88 . 1 chose the mid-priced Model 
250- A f $26.95) and found it easy to 
install and simple to use. Installation 
takes about half an hour and requires 
only common hand tools. 

Being 110 -volt d,c. (not alternat- 
ing current), there are some electri- 
cal items that Tote-A-Volt won't 
power, It won't operate motors with- 
out brushes; pumps, refrigerators, 
washing machines and the like- Nor 
will it run appliances that use trans- 
former power supply; TV sets, 
radios and conventional battery 
chargers. Also, since Tote- A- Volt's 
output varies with car engine speed. 




110 - volt record players and tape re- 
corders give an extreme wow- wow 
effect. You have to hold the throttle 
at a steady 2200 rpm (about GO mph 
equivalent) to generate 110 volts. 
Tote- A- Volts are available at moat 
car parts stores or from the manu- 
facturer: Cliff Cranberry Corp. T Box 
9505, Dallas, Tex. 75214, — MM* 

Glove- bog blblo 

I've always curried a louse-leaf book 
in the glove box, and I’ve faithfully 
recorded all gas purchases and scrib- 
bled in oil changes and other main- 
tenance or repairs. The looseleaf ap- 
proach is better than keeping no rec- 
ord at all, but there's an even better 
way; Kay's 100*000 Mile Auto Main- 
tenance Record. I would have been 
reluctant to recommend a $2.95 (plus 
40 cents for postage and handling I 
book just to keep track of your car's 




health and a 31 petite, but I came close 
to scaring my rear brake discs aim- 
ply because my loose- leaf method 
doesn't remind me to check every- 
thing, The Kay book does* It has a 
maintenance section, mileage .section 
and more. Kay Publications, 3103 
North Monti cello Avenue. Chicago, 
IIS. 50618,— B.H* * * * 
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POPULAR MECHANICS 






SOHE STROHO REASONS 
WHY DATSUN IS THE 
NUMBER ONE SHALL PICKUE 





Two bed sizes. Datsun gives you 
two tough choices. You can get our Lil 
Hustler with a 6-ft bed. Or our Lil 
Hustler Stretch with a longer 7-ft bed. 

Outstanding economy, Datsun 
Saves* If you harbor doubts, just witness 
Lil Hustler's gas mileage figures: 31 MPG 
highway, 22 city. These are EPA mileage 
estimates with manual transmission. Of 



course, your actual MPG may be more or 
less, depending on the condition of your 
truck and how you drive. 

Strength in features. Our truck 
buyer's checklist begins: all-steel body 
and bed. Muscular 2Q00cc overhead cam 
engine. Rugged ladder-lattice frame. 
Tough torsion bar front suspension* 
Heavy-duty truck tires* And more, too 
numerous to mention* 

Strong backing. To keep your 
Datsun trucking, there are nearly 4,000 
factory-trained service technicians coast - 
to-coast. Plus a vast computerized parts 
network* That's how we plan to stay 
number one. 

We figure the longer your Datsun 
survives, the longer you'll save. 

Datura 

oaves 
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Tobacco* Irk as proud a part of the 
American tradition as the Statue of Liberty 
At Libert & Myers, weVe made tobacco into a 
cigarette worthy of that tradition* The rich, 
mellow, distinctively smooth L&M* 

Smoke it proudly. 



for&Hcri at NiwTqikHwtot wil^cnil umm»rnal ld#ml«0*tkm, 2 L&M MCh 

baUrtm* ar*i 7» IOP0 Box ftO-IMM Mnr>nrt*iSti>li,*. MN 515400 OfttrvOhl hi UT*l*r 

21 y«air*Ol IQr. QoOd! Ifl y $ Ofity fiiHfil *rfw« profit tut*l hedriwd. la x4d <JT I^cml i icr^H 
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Warning The Surgeon General Mas Determined 
Thai Ctgarene Smoking Is Dangerous io¥our Health 
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filler Kir-i]; IS rffg, lar" 1 7 mg, nicotine tv, per cigarette, by FTC Mol hod 
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Mechanics 

Weather 
demons 
in the 



Charred Hulk is ftU lhat remains of Flight 66, an Eastern 727 that 
crashed and burned at Kennedy last June, hilling 114, Cause is believed 
to be wind shear, producing sudden loss of Nfl during landing altempt. 





Recent plane crashes are 
triggering new research 
into a pitot's nightmare — 
invisible airturbulenee* 



by Mori Schultz 

U ntil recently, the term "wind 
shear” was little known outside 
aviation circles. Then, last June, came 
the tragic crash of an Eastern Air- 
lines 727 jet, Flight 66, which plunged 
to a fiery end while attempting a la tid- 
ing in heavy turbulence at New York’s 
Kennedy International Airport, The 
crash — the worst single-plane disas- 
ter in U, S. history- — took the lives of 



114, It ivas blamed on a strange phe- 
nomenon called wind shear. 

Actually, wind shear is the great- 
est meteorological menace facing 
people who tty. It's known to have 
caused at least three other accidents 
since 1973 and perhaps one other in 
which SB people died. 

Even among aviation experts wind 
shear Ls a relatively new phenomenon, 
"We began defining wind shear and 
identifying it as hazardous only in the 
past decade/' says Charles Miller of 
the Flight Safety Foundation. 

The Federal Aviation Administra- 
tion's A nation Weather manual de- 
fines wind shear as J ‘a change in wind 
speed and/or wind direction in a 
short distance, resulting in a ‘tear- 
ing' or 'shearing' effect. 



“A narrow zohe of wind shear, 
with its accompanying turbulence, is 
often encountered when an aircraft 
climbs or descends through a temper- 
ature inversion." the manual states, 
“It is a potential hazard to aircraft 
immediately after takeoff or on the 
final approach for landing ... an air- 
craft may encounter a large loss of 
airspeed ... this situation can be dan- 
gerous since the zone is only a few 
hundred feet above the ground." 

Suddenly you're out of control 

Blind to the presence of wind shear, 
or even if he knows it r s around, a 
pilot who encounters the phenomenon 
may be unable to control his aircraft, 
He may have his plane flawlessly sta- 
bilized on an approach, with thruat 
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IftJTO MARSHLAND 
SHOflT OF RUNWAY. 
BURSTS INTO FLAME 



PART Of WRECKAGE 
SLAMS INTO ROADWAY 



THE FIERY END OF FLIGHT 66 



The sky was black, lightning flashed ominously and 
heavy rain lashed the field as Eastern Airlines Flight 66 
turned on its final approach to New York s Kennedy Inter- 
national Airport, l! was June 24, 1975 — a day long lo be 
remembered for a massive l raged y that touched olf bui- 
rage, controversy and renewed e Boris So establish the 
causes of mysterious air crashes. As the tug 727 jet neared 
its assigned runway. 22L r It was caught in a sudden, vio- 
lent downdraft — lhal invisible menace "wind shear" — and 



dipped !ar below its normal glide slope. Hopelessly low, it 
sheared c?tl several approach-light towers as its pilot fought 
vainly to pull up, then nosed into marshland shod of the 
runway and burs? inlo (lames, Ql the 124 on board, 114 
perished. The time was 4:06 p.m — lucky for some — Tor pari 
of the wreckage skidded out onto Roekaway Bivd,. a busy 
roadway skirting the airport. II ihe crash had occurred an 
hour later, the wreckage wouid have slammed into heavy 
rush-hour traffic, undoubtedly killing even more. 
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Major types of 




MU rip i aii lla pis olid rfite *d 

di : see til all eom'dthitled. 

Th*n the plane will hit :i Inumii- 
ijiju - vertual gust, or U gu^l from Ihe 
rear, A head wind helium ck ;i tail wind, 
or vice verna, and the £i item ft pets 
caught in a violent downdraft, with 
its rate of df'Hrent .suddenly urn der- 
ated * 

Thu effect* uf wind shear arc mnir 
hasiardou during a landing than dur 
inp a takenff, On approach, a plane's 
power is juibstanl tally reduced, Oar- 
ing takeoff, full thrust is being Hp 
idEed. which is muiiilly rtuflk-tenl to 
over Lome the violent pull down. 

According to reports, wind ■-hear 
velocities In which the ilh fated Might 
f>f> found i(sel| were in the order of 
tjfl mph. Winds of 7 5 mph roiLsttlule 
ei hurricane. 

Two pilots who (lew through the 
Ktime zone several minutes bid ore 
Might fjli also found themselves in 
deep trouble, 

Capt, 0, L, Nickerson wna landing 
his K astern Airlines 1,-101 1 jurnbu 
jet, but had his airspeed upped Lid 
knots above the norm in anticipation 
of "baza Minus air tiim'iils." He 
wanted the cushion so his aircraft 
would have enough rrmnientimi to 
overcome any sudden downdraft, al- 
lowing him in 'Vo around.” 

Still, Nickerson's airspeed dropped 
from 150 fo t IK knots iti just two sec 
unfl.s and stayed fit this low level lor 
it dangerous period of time. 

"A change in airspeed is n<d un- 
common,” Nickerson explains., "but to 
have it stay there and not move, and 
not hu able to move it, is something E 
hope never to experience again.” 

Perhaps because of the extra 20 
knots he had tacked on during his 



WIND SHEAR 

Viglvnl turbulence occurs in a narrow zone between two air masses 
moving m dlllerent directions, often in a temperature inversion 
siluniion where warm upper air moves across a stationary layer 
of colder air below it. Resulting wind velocities can reach Of ox coed 
hurricane lorcc. causing extreme built? ling and loss of lilt. If close 
iq ground, as in maVmg j landing approach, antralt may lose loo 
much altitude and airspeed lo regain control and avoid a crash, 
ns apparently happened (o Flight 66. 
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diiHcPht, Nickerson was able to Over- 
come the pul! down effect- He pulled 



CONVECTION TURBULENCE 

Sudden changes in air currents can be caused by temperature 
dilferentials of land features, such as cool bodies of water, rising 
heat from cities. As pilot approaches runway, unexpected dowre 
dralt can result In undershooting, updraft In overshooting. 
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- DOWNDRAFT 
OVER WATER 



UPDRAFT GV£ft 
SUN-WARMED FIELDS 
THAT GIVE OFF HEAT 
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VARYING 
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currents 







air turbulence 



VORTEX TURBULENCE 






TUnBULfNt 
WAKE FROM 
JUMBO JET 






Plane* creole turbulence them selves, 
especially today's giant jumbo jels, Spiraling 
wake, much like waves from a boat, self up 
powerful courier- rota Ung air currents Irailing 
hundreds of iaet behind, A smaller, lighter 



plane following loo close can be caught in this 
swirling "vortex" and violently bulfeted, even 
flipped upside down. 






Cold air spilling down over the fee 
side pl a mountain range can create a 
severe downfall and loss of lift. A 
pilot attempting to dear the peaks or 
land on ihe ground below may lose 
sufficient altitude and airspeed to go 
Ou t Of control and crash. 



COLD 

descending 

AIR 

CREATES 
STRONG 
WN DRAFT 




in Denver crash or Continental 727 last 
August, jet was pushed into ground on 
takeoff by strong downdraft thought to 
ba the a fleet of wind shear. Fuselage 
broke into three sections, causing some 
injuries but fortunately no fatalities, 

his giant jet up ami headed for 
Newark Airport,, SO miles away. 

Several passengers on Nicker son "s 
flight complained about "poor ser- 
vice'* resulting from the diversion. 
They were lucky, Tho&e on Flight GB 
never got a chance to complain. 

Maybe they would have if warn- 
ings by Cupt. Jack Bliss had been 
heeded. Bliss landed his Flying Tiger 
DC-8 cargo jet about eight minutes 
before Flight G6 started its approach. 

Sounds warning 

He admits to a seat-of-the-pants 
landing, diving his aircraft at a £0" 
hank so one main gear hit the run- 
way first, then the other. 

“If I had flown by the book, I 
would have been in real trouble/' 
Bliss claims. “If I had slowed to 
"bug' speed, I would have been in 
serious trouble, 11 

Bringing his aircraft safely la taxi 
speed, Bliss warned the tower of a 
“tremendous wind shear,” 



As it descended toward runway 
22L, Eastern Airlines" Flight 66 
dropped to “bug” speed — fur a Boe- 
ing 727 about 130 knots, 

“Bug" speed is the setting on the 
airspeed indicator signifying to a 
pilot the minimum speed he is to 
maintain on his landing approach. 
Flight 66, from New Orleans, car- 
ried 116 passengers and a crew of 
eight. The time was 4:06 p.m. The 
blackness, broken only by bolts of 
lightning flashing from cumulonim- 
bus clouds reaching 40,000 feet into 
the air, necessitated an instrument 
landing approach. 

As the plane got closer to touch- 
down, Flight Attendant Mary E. 
Mooney was belted in her seat when 



suddenly, she recalls, “The plane 
rolled to the left and full thrust 
power was applied. We lifted up, then 
we leveled out and hit." 

Flight 66 had struck three towers 
supporting approach lights 2300 feet 
from the outer marker. The plane 
rose as Capt. Jack Eleven apparently 
applied full power in a vain attempt 
to save his aircraft. The jet cleared 
three other towers, plunged into four 
more and then to the ground. The 
burning wreckage was strewn over 
five acres of Long Island marshland. 

Questions but few answers 

Many questions have been raised. 
Who, if anyone, was to blame? Who 

(PtCSSC lutft So page lit/ 





Secrets a flight recorder can tell 



Inside every commercial air- 
liner are two smalt but 
vital "black boxes.” These 
arc the flight recorders that 
help Investigators determine 
I he cause of an accident 
and what fo do to keep Ir 
tram happening again. One 
type is called the f light data 
recorder. Newest versions, tike the Lockheed model shown partly disas- 
sembled above, can record on magnetic lape up to 64 separate functions 
continuously throughout an entire Might right up to the final second of 
impact. Some of these (unctions Include altitude, spaed, acceleration, engine 
operation, (light control movements, heading, time and temperature— Important 
clues to whet might have gone wrong. The second type is a voice recorder 
lhat tapes cockpit conversations tor later playback and analysis of crew reac- 
tions during an emergency. Tremendously rugged, flight recorders can with- 
stand an impact torce of 1QOQ Gs and temperatures of 20*00' F.— conditions 
seldom encountered in even the severest crashes. Where are these little boxes 
located? In ihe tail, because 1 hat's I he part of a plane Feast likely to be damaged 
in a crash. The secrete they reveal can save many lives on safer future flights. 



What they’re doing about turbulence to make flying safer 




bant? like deuces shown below metalled at Mew York a Kennedy Airport 
were originally designed lu detect and measure vortex turbulence are now 
rwalfig mnddied to orator wifid itiear effects as welt Tilted at venous angles 
thev conlou highly sensitive microphone* that pick up acoustic impulses pro- 
duced by lurbufoni air Type and intensity of impulses indicate height and 
severity of turbulence This information is then fad to a computer, giving an 
instantaneous readout that can be radioed to an incoming pilot to warn him to 
expect turbulence at a particular point in his lauding approach or to advise him 
to abort landing attempt entirely. Dramatic evidence of vortex turbulence is 
shown in photos at right of NASA test Ai top. smoke generator in tower spews 
stream across runway as plane lauds below It. Seconds lyier smoke is swirled 
into violent eddies flower photo), indicating strong turbulence produced by 
plane's wake Results of such research have led to possibility of installing de- 
flector plates on win gtips to help break up turbulence before it gets dangerous. 
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Wall-hung work center 

Virtually any sire and shape of 
work center can be put together 
from these modular wall-moon I 
bench and storage units. Three 
sizes Include a 24-inch width for 
$34.95, 4B-inch wldlh for $59.95 
and 24 by 24 -inch comer section 
lor $ 17 . 95 , Units feature per- 
forated tool boards, overhead 
cabinets, undercounter drawers. 
Electrical knockouts in wall sup- 
ports permit installing power 
outlets. Wall-mount design pro- 
vides clear floor space for free 
movBmBnt r easy cleanup. Where 
wall mounting isn't desired, al- 
ternate base units are available. 
Also available is 20 by 39-inch 
mobile work center (left) with 
locking casters. Hirsh Co, f S051 
Central Park Avb.„ Skokie, HI, 
50076. 



ft's an oddball* but ft goos 

This rolling ball is one of 51 winners oul of a surpris- 
ing 4935 entries In Honda's annual employee design 
contest in Japan. Workers have use of company facil- 
ities, are encouraged io come up with new ideas— 
however far out — -thai might lead to pisclicai improve- 
ments in vehicular engineering. The motor-driven ball, 
operating on the principle |hai a sphere can roll in any 
direction, can be sleored forward, backward or side- 
ways merely by turning wheel at the top. 



Bath cabinet for 
narrow wall space 

Waste space In s 
bathroom can be put 
to use with this tall, 
slim wall cabinet de- 
signed especially for 
mounting above a toi- 
let. The storage unit 
measures 36 inches 
high, IS inches wide 
and 5 Y 4 Inches deep. 
Four shelves provide 
2 Vs square leel of 
apace for concealing 
towels, toiletries and 
Other bath Items. The 
Wal|-Ette comes In 
three styles: colonial 
(shown here), Med- 
iterranean and French 
Provincial. Price Is 
$64. Matching vani- 
ties in choice of sink 
colors arc also avail- 
able in the same three 
styles.. Universal-Run- 
die Co tl S17 North 
Mill St, New Castle, 
Pa, 16103, 



Handy carryall for drill and accessories 

This lake-anywhere toler keeps your electric drill and 
accessories neatly organized and ready to carry to the 
Job. Plastic tray holds V* or 44 -inch drills, has 26-hole 
rack tor bits from 1/16 to VS Inch. Other compartments 
take tools and attachments, while Iwo drawers store 
screws and small pads, Drill -Mate Is $7.25 postpaid 
from Popular Mechanics Master Workshop Organizers, 
Box 1014, Radio City. N.Y. 10019. 
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The sleek Tvchdiver (lop photo) I* a 22 fool, two-man sub operated 
by InlefnAtiana] Unde rw n.1 i* r Conductors. Equipped with n clotod- 
circull TV system, ihe sub has been used lo Inspect pipelines 
In many parti of Ihe world. It joined in the search for the H-bomb 
iOil oil the coasl ol Spain In IMG, Beaver Mark IV (above and 
right) hat a working deplh ol 2700 Iee1 h carries a crew ol iwo 
pins three pastengers or divert and hat a 2^-knol cruising speed 






&*** 'j 

MKIV Si 
ROUGHNECK 1' - 



by Dan Hall 




for maximum alrenglh, Bearer's crew and 
passenger compartment* arc spheres. 
Interior ol crow sphere la shown above, 

VOL Lf (below} permits crow to inspect 
pipelines through acrylic window. Divers 
cfifl leave sub through lock-out hatch lo 
make needed repairs. Divers (righl, bottom) 
work on pipelines. The sub shown al 
the right, Pisces Itl. is launched and 
retrieved Irom " ’A" frame. 





T 'lny Pisces HI a 20-foot-tanjF 
vessel with barely enough room 
for a crew of two — is part of a 
A row in if fleet of submersible that 
have invaded parts of the Atlantic 
and the North Rea. Unlike most other 
undersea craft that have appeared 
in these waters! notably the silent 
marauders of the German navy 
during World War IT, these poeket- 
sized subs work for a living. 

On A n k. 29, 1973, Pisces III, 
operated by Vickers Occo riles of 
England, was engaged in bury inf a 
section of newly laid transatlantic 
telephone cable. The site was some 
IfiO miles southwest of f'nrk, Ireland, 
and tif was working al si 

depth of about half a mile. A no^ale 
held its the sub's manipulator arms 
ejected a powerful jet of water that 
cut si trench in the seabed. As the 
trench was formed, the cable sank 
into it. lit time, current action would 
cover the cable with seabed material. 

It was si routine job. After eight 
hours, the two pilots sibruifd Pixeen 
III brought the craft to I he surf sice, 
where a diver connected :s towline 
to 11 from the support ship, the 
Jfiefecfs Yo*jfitf*'r. Soon after the 
Vtyittttff.}' began winching in t he- sub, 
(Pie aifl lam to paw i24} 




improvements in this* year's stiuw- 
U\ mobiles are the result nf grmving 
pains — developmental aches probably 
felt more severely in the .snowmo 
business than in any other industry. 
People have loved — or hated — them 
sr i much that builders have entered 
crash programs to make them better. 

The results are impressive, Models 
arc quieter and well belov. the 78-dll 
sound level required for '7b, easier to 
ride — even faster if you buy the big- 
gest engines. New trends include 
liquid-cooled engines claimed let make 
less noise, hold more uniform tem- 
perature and provide better perform- 
ance with lower fuel consumption. 
Suspension is divided between slide- 
rail fur Hatter trails ami race tracks 
or bogie wheels when I he going gets 
uneven. 

Manufacturers are down to less 
than a dozen that seem to want to 
stay — not long ago there were over 
100. New well-groomed trails help 
drivers head away from private prop- 
erty* and new insulated clothes make 
lung i'ii ns less cold, more fun. The 
new snowmobiles are probably safer 
than many drivers who run them. 



Racing helped gtflft the sport, and now a 
number of builders are making models 
for competition. John Deere's new 340/ S 
(rigbi) is one example. Olher new perform- 
ers include Merc Trail-Twlsler 'below); 
Ski-Poo Elan Olympique and T-N-T (lower 
right), Massey-Ferguson entries (bottom). 




More horsepower, less overheating* 
higher styling are new snowmobile features. 



I 






Warm gear 

Try light clothing layers for 
air-space Insulation that keeps out the cold. 

by Jack Galub 



HOT PERFORMERS 




Future Jflok is forecast by prototypes like 
t Broods Stavens design for Evinrude 
(above). Enclosed cockpit and rear stabi- 
lizer are features. Manta (below) also has 
twin tracks, and adds rear engine, roll bar, 
plus wide stance lor front steering skis. 
Single-seaters appear to be trend tor com- 
petition models. Windshields are minimal. 




Haoe classes are being organized so that 
lower-power machines also have suitable 
■ classes, like Polaris (above ji, while profes- 
sional drivers and factory teams can com- 
pete with Iree-sir high-performance ma- 
chines like Scorpion's special Odd Job 
(below). Several makers are field mg fac- 
tory teams for the first time in 75-76. 




W ant to keep comfortable out- 
doors this winter as the mer- 
cury .starts falling, or any other time 
when a chill wind blows? Then line 
your body with layers of warm air. 
That's the message coming out of 
the Natick Development Center in 
Massachusetts. Natick is headquar- 
ters for the Army Clothing, Equip- 
ment and Materials Engineering 
Laboratory, the units responsible for 
the development of Arctic weather 
clothing used by CIs, 

Although the center's work is 
combat-oriented, there is consider- 
able similarity between the condi- 
tions faced by field soldier and civil- 
ian outdoors man, 

^ All you do is hurry up and wait, 1 ' 
is the centuries-old gripe of the 
chilled infantryman trying to keep 
warm. Simitarly t you may find your- 
self sitting in the cold for hours 
watching for deer or waiting for fish 
below the ice. Or you may be frozen 
by wind blast while snowmobiling, or 
sitting in the stands during a foot- 
ball game, Research in the physiol- 
ogy of the body and impact of cold 
till it at Natick has reinforced some 
of the folk knowledge accumulated 
by Eskimos over the ages, and added 
some new hard medical facts to build 
on as well. 

Where your heal goes 

Body warmth is generated in the 
torso as a product of metabolic ac- 
tion and is carried by the blood- 
stream to the arms, legs, and head. 
When heat loss begins to build up at 
these points, the blood vessels con- 
strict. cutting down the flow of blood 
to protect the torso. The next thing 
you know, your feet and fingers be- 
come uncomfortably cold, your nose 
turns blue, your ears start hurting. 
Shivering sets in as an instinctive 
reaction that steps up your heart’s 
pumping action and the flow of blood. 
Goose bumps dot your body surface 
and your body hair starts standing 
up, trying to build up pockets of 
warmer air. This is a waste of energy 
since we swapped our body fur for 
clothing eons ago. 

What to do 

Natick's field and laboratory ex- 
periments with various types of cold 



weather clothing have resulted in the 
formulation of three basic principles 
followed by the Army when outfit- 
ting troops for winter combat. They 
are water-repellent shell, layer insu- 
lation and ventilation, says Ted 
Hailey, chief of the Natick Clothing 
and Equipment Div, 

■ An outer shell, tightly-woven and 
water-repellent, protects layered in- 
sulation from rain and wind. 

■ insulation reduces heat loss; by 
adjusting the amount of insulation 
worn you can regulate heat retained 
against the body or allowed to escape 
to adjust to temperature changes. 
Layering is the most efficient form of 
insulation. Several layers of medium- 
weight, loosely fitting clothing are 
more effective than one heavy gar- 
ment as thick or thicker than the 
combined layers, 

■ Ventilation helps keep body tem- 
perature level, lets perspiration evap- 
orate. Trapped perspiration fills your 




Air warming mask from 3M. formerly white, 
now comes in tan so wearer no longer 
can be mistaken for a white-lei led deer. 



clothing with moisture, reducing its 
insulation effectiveness. The easiest 
way to cool an overheated area is to 
open cuff a or collars* ur take off a 
layer of clothing. 

What to wear 

If you are going to be exposed to 
the severe weather nf mountain alti- 
tudes or northern snow-belt states 
for any extended period, your first 
layer of clothing should be cotton 
underwear worn under long Johns. 
Quilted dacron is excellent for deep 
north country* double-layered cottons 
for more temperate areas. Wool- 



JANUARY 1 976 



57 






Head warmth, essential tor chi IF protec- 
tion, is easier with convertible poll -down 
cap like Scottish balaclava, under $5 in 
various colors by Recreational Equipment. 



blend shirt and pants, and over them 
a water-repellent hunting jacket or 
parka with a removable insulating 
layer will protect your body and 
arms. Down or fiber- filled parkas and 
pants are particularly useful for 
maximum warmth and lightness. 
Note that most ski clothing is de- 
signed for active sport and may not 
offer the insulation needed for other 
activities. 



WIND CHILL INDEX 
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DEGREES IN FAHRENHEIT 



It's colder than thermometer shows wh&n 
air or outdoorsman is moving. Wind-chill 
factor brings rapid froslbiie to unprotected 
skin (hat's exposed to cold plus breezes. 



The Army uses one pair of padded 
woo] -blend socks, instead of the two 
tighter-fitting pairs advocated by 
some outfitters. These are worn un- 
der vapor-harrier insulated boots for 
Arctic conditions. The Army did not 
solve the problem of foot frostbite 
during the Korean war until it de- 
veloped the vapor-barrier boot, Ted 
Hailey says- Until the old leather 
combat boots were replaced, troop 



commanders expected half of their 
fighting strength to be lost through 
frostbite instead of enemy action. 

Keeping hands warm remains a 
continuing research headache, the 
Army has found. Mitten a it re better 
than conventional fingered gloves. 
But in the search for lighter, warmer 
hand covering, the Army now is 
working on the use of heat-reflective 
materials or electric heat in mittens. 

Face arid bead coverings 

For face protection, the cold- 
weather face masks used on the Alas- 
ka pipeline project along with the 
synthetic fur-lined hoods do a good 
job. But if you plan only to sit and 
ice-fish, ride a snowmobile or watch 
a football game, an air-warming 
mask may be all you need. Especially 
if you have respiratory problems, the 
mask protects nose, cheekbones and 
month,, and its use raises the tem- 
perature of inhaled air to an average 
of 60 T, and 95 percent humidity 
when the tempera turn outside the 
mask is —20" and the humidity 10 
percent It can make breathing com- 
fortable instead of sometimes ago- 
nizingly painful 

Proper head covering during cold 
weather is a must, especially the kind 
that can be pulled down over the 
ears. A state- trooper-type hat, knit- 
ted ski hat or Navy watch hat will do 
the job under many conditions. 

One hazard of cold, dry weather is 
wind chill, something TV weather- 
men tike to talk about. Strong winds 
make low temperatures seem even 
colder, increasing the need for body 
insulation. When it's a comfortably 
cold KT outside, even a moderate 10 
niph breeze, for instance, drops the 
effective temperature down to — D* 
so far as the body is concerned. In- 
crease that wind to 2D mph and the 
wind chill equals a bitter — 25", With 
the wind-chill index chart .shown you 
can easily calculate what the effective 
cold can be when you are skiing nr 
snowmo failing rapidly, or a strong 
wind is blowing. 

The most effective protection 
against wind, other than a wall or 
armor plate, ia the tightly woven 
outer .shell of a well-made jacket or 




GumShoe, latest adaptation or Famous 
Maine burning boot by L.L. Bean, has 
waterproof bottom, laced low leather lop. 




T 



Electrically warmed In so res For shoes and * 
bools plus gloves with space-suil Features 
are being developed by Comfort Products, 
Aspen, Colo., to use rechargeable packs. 

4 

parka. Usually these shells are also 
water repellent. If yours has draw- 
strings or bottom buttons, use them t 
to keep the wind from seeping 
through or blowing up inside. 

Dressing for cold weather 

How can you tell if you are dressed I 
correctly fora cold-weather outing — 
before you start sweating? A basic 
rule of thumb calls for feeling cool 
when you get out in the open. Then, 
when you start moving, your body 1 
beat will warm the air pockets 
trapped inside your insulating layers 
of clothing, i. 

The Army recommends, however, 
that you put on your full complement 
of clothing insulation layers at the 
start. Then w + hen you get warmed 
up, you can peel off some of the 
layers before you work up a sweat. 

Fortunately, the same kinds of 
clothing used by the Army can be 
bought locally at sporting goods 
stores or from mail-order outfitters. j 

Recently, cold-weather camping 
and extended high-attitude hikes and 
mountain climbing have become a 
challenge, and for these activities 
special study is necessary. Extended 
exposure to cold lowers the body core 
temperature, and as this occurs, 
judgment can be impaired and acfdi- , 
tional danger incurred. Hyppthalmia [ 
is the technical term for this gradual 
cooling off, and the hiker needs to 
learn the symptoms su that he can 
watch his companions and himself 
and prevent the onset of this lethal 
chill. With care, however, and proper 
equipment, the cold weather need no 
longer atop the sportsman, Eskimos 
had the answer, + * + 
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Bang — you’re zapped 



They Jook tike harmless flashlights, but they can give an assailant a 
stunning surprise Both offer non lethal protection from muggers and- 
other criminals, laser device (left) fires liny electrically charged "har- 
poons" that stun an attacker with 50,000 volts, Guardian (right) 
shoots a stream of c hemic a I repellent. Both incorporate flashlight 
beams to aid aiming at night, work up to 15 feel, laser is S20Q at 
department and specially stores. Guardian is $8.95 ppd. from Stanley's, 
Bent 14030, West Omaha Station, Omaha, Neb. 58114. (Such devices 
may be illegal in soma areas; check with local authorities before use,) 



Wedge-shape stereo 
has eye, ear appeal 

The wedge-shaped cabinet 
of Zenith's new Allegro 
Series IN makes its con- 
trols easy to see and use 
from fflfiny angles. And It 
makes room lor more con- 
trols'; In addition to its 
FM-stere-o and AM (with 
tuning meter}, B-traek ste- 
reo lape cartridge record- 
er and phonograph. It has 
a high filter, FM muting 
and AFC switches, and a 
matrix for simulated four- 
channel sound, plus slid- 
ing bass, treble, loud- 
ness and balance controls. 
From Zenith, Chicago. IEL 





Computer catches 
forgeries 

Nobody can sign your name 
as you do — not even the 
bast forger. Time and pres- 
sure variations form 3 
pattern as unique as your 
tingerprinls. Using this prin- 
ciple, a British firm has de- 
veloped an electronic sys- 
tem for verifying signatures 
at banks. You sign on a pad 
that records your '’print' 1 
and stores it in a computer 
for future comparison when 
you sign again. Verisign 
NPL, Tedcfingtcm, England, 




Battery pack for Kodak sound cameras 

The balteries powering this camera won't go dead till 
H has shot betwsen 40 and 60 50-foot film rolls. Super- 
batteries? No— just a big pack oi ordinary nickel-cad- 
mium cells clipped lo the photographer's bell. The pack 
is designed to power Kodak's Supanmatic 200 (shown) 
and Ektasound sound movie cameras, can be recharged 
at least 500 limes, and costs $50 including charger. 



Sound slides into this projector, too 

That's no slide being inserted into the side of Ihis slide 
projector. It's a continuous- loop sound cartridge for a 
sound -synchronizer small enough to til in a standard 
Kodak projector. IAV Standard sells ihe sound system 
and projector together — $300 for the Sound-Slide Six 
playback-only version, and $330 for Sound-Slide Sevan 
that lets you record your owrt narralion and effects 
together with the slide-synchronizing pulses. The maker 
is gt 3070 Lake Terrace, Glenview, III. 60025. 
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Here come the diesels 



Special five-page diesel section 

■ The new ones: Now you can get a diesel-powered Interna- 
tional Scout, and it looks as if GM and VW may soon offer 
diesels. 

■ One man who couldn't wait converted his pickup to diesel, 
* Owners tell what it’s like to live with the Mercedes 240 

diesel sedan. 




F orty yeara a stepchild, the diesel 
automobile finally appears to be 
coming of age. Mercedes, Peugeot, 
and Internationa] are currently mar- I 
keting diesel cars in this country, 
and Volkswagen and Genera] Motors 
stand on the verge. 

There's a brisk demand for diesel t 
automobiles. Mercedes and Peugeot 
can hardly keep them in stock. This 
demand was heightened by the gaso- 
line crisis of December, 1973. Diesel * 
fuel now is up to 2i» percent cheaper 
than gasoline, so for people who put 
tots of milea on a car, fuel savings ' 
can make up for even the high Initial 
cost rtf an expensive automobile like 
the Mercedes diesel i see Owners Ete- , 
port, page 62 )„ n 

Whether diesel fuel will continue 
relatively inexpensive remains in be 
seen. If enough owners want it, de- 
mand and taxes could push up the * 
price to i hat of gasoline. So for fuel 
economy, the attraction of diesel cars i 
might be short-lived. ( 

Diesel engines have certain in her* I 
ent ■ i lj ii’ks. too, that make them hard 1 
to live with. Powerplaiits have to be 



Volkswagen's Rabbit (left) has bean liEtciri 
with a diesel and is being lasted. Inloo 
national Scout (below) Is now available 
with a diesel opilon. 







HERE'S ONE DRIVER WHO DIESELED HIS OWN 



t heavier than their gftitiilimi counter - 
jiart* — thus more expensive — be- 

i tmistj compression ratios of 20;] 
aren't uncommon so that reciprocal* 
ing purls get more si rain. To counter 
routfh rutining, the iliesel's flywheel 
haa til he large and heavy iila-u, w* do 
the head and block, A 200-hhp gaso- 
" H line engine weighs about fiOO pounds, 
white a diene! of the same power rat- 
ing weighs three times as much. 

. It's no secret that diesels are noisy 
and smelly, hut still the average auto- 
motive diesel fulfills current U-S, 
smog requirements without such 
" hang-oils us catalytic couverters, 
pumps, electronic ignition, EGR, and 
the like, Still, diesels put out S.H 
^ times us much sulphur dioxide as gas 
engines und 7,H times as many par- 
ticulates (soot and leudk So If the 
government ever decides to restrict 
i smell and soot, the diesel's pollution 
advantages might go up in smoke. 

Another diesel handicap is rela- 
tively sluggish performance. Now, 
though, diesel cars like the Mercedes 
and Peugeot i 1 oof keep up with nor- 
mal American Ira flic. And while driv- 
ers have ten compenKatc for slower ac- 
celeration, they soon learn to adjust 
and drive accordingly. 

Rot none of [he drawbacks of 
I f'/r-.q f, ■ ■ ,H f p c .v o 1 56 J 





Marvin Haynie inspects the Ihree-cyl- 



Inder GMC diesel In his 1 9 V i pickup. 



T int pail summer, Marvin Havrre Of 
Sierktan. Cl (it., jinked the V? Irom 
his I9T1 Ford r i -ton p ckup and si pped 
In □ Ihrse-cyliodir CMC d'eeel. 

Hayfiie is one of a growing number 
at engine swappers wliq art going (or 
d ea*l* lb help heal the rising eOsI Of 
gas cl ns. Several garages and shops 
around the country now specialize in 
diesel swaps. The average conversion 
can t#ka up 1 0 tttfl houis cl work a I nor- 
mal Shop rales, with tho c4sl Of ihe en- 
gine addlllansF, 

Owners of molor homes and eni-ton 
I rucks Bra Eh* more amicus customers 
for diesel swaps, bul car and truck driv- 
ers are »lio among those switching Ic 
diesels. 

Maynle, who’s a shade-lie* mechanic 
par eicenence. hss worked on dieseSs 
Tor 40- Odd veers. He did all his own con- 
version work in I h I s inflate*, so he 
saved considerable money. Evan so and 
despite the lacl that he puts 4$.oop miles 
3 year on his pickup. If 1 1 lake him s*v 
era | years to recover costs, 

S3O50 invd-atmeol 

His total. investment. excluding labor. 
Stands (I about S3D5D. This breaks down 
to SI MO for !f» engine iteeil, which he 
houqhi used and immediately overhauled 
to the Urn? ol 5600: $30*0 for the turbo- 
charger: $150 for Ihe Chrysler Torque- 
Fiile Rukm^llc and 51000 lor incidental a 
The engine is a Series $-53 CMC 
diesel {the "$' f in the designation mean* 
three cylinders, ihe "$3" denotes dis- 
placement per cylinder, lor a lotal of 1$9 
e.I.d.J. It's a two-stroke Lrnil that orlg'nal- 
|y powered a railtcad track-bed lumping 
ear. In Ihat lOrm It was unturboc barged 
and rated el ?a bhp. Haynio concluded 
Ihet ?B bhp wou I dn t give his pickup 
enough oomph, especially since ha want- 
ed to keep II* original power steering, 
power brake) and aircondillOning So he 
decided lo hop lh* engine up i bit 

Tricky turbocharger 

Alter I h* overhaul, he replaced lh* 
stock 40- min fuel -injector nozzle* wtlh 
iS-rnm end added the turbo. This La&l 
cinic via quit* a bit cl cUE-end-lry. ti 
ended Up being half Irom a Cessna 220 



and hell O f Calerplltftr, Polh hslw** are 
Aireseaich, bul the cold end cim* oul 
at ihe Cessna and the hoi sod from lh* 

Cal, 

HayniL* machine d his own CngSne-lo 
transmission adapter to mala Ihe GMC 
diesel la Ihe TorqueFlit# The reason he 
chose Chrysler'* automatic la that It 
does n' I depend on vscuum to signal 
shin points. Ford's nod 6M'i automatics 
m use vacuum. And wh le diesel a pro- 
duce vfcuum Via a vacuum pump, U 9 ol 
a different order than that Of gasoline 
engines and makes for rough *h fling. 
The TorqueFlite uses governors and 
shills smoothly with a d.esel. 

Accessories bolted on engine 

Hay me Figures, too. that since I ha 
diesel will outlast his Ford pickup. M 
wanls lo be able lo transplant it In a 
newer vehicle Jr th* fulur*. Toward that 
goal. hei balled p II access ^ries d 'racily 
to Ihe engine — lh* turbo, ell hilar a, plus 
the power units far air. slat ring and 
brake*. This way h* can remove Ihe 
entire powertrain as a unit and ra -install 
ii In s new pickup when necessary. 

Mb an while he was carol ol net lo make 
any frame or sheet-matal changes to th* 
71 Ford pickup, end any lime he wants 
to reinstall the original VS, he can 

HaynlS'* IwO bigg* si headaches in thie 
conversion ware routing lh* exhaust lor 
* tree gas (low, end discovering and 
compensating lor Ihe lac| Ehal Ford en- 
gineers had originally offset ihe v$ iVi 
Inches lo Ihe right. Had he known that 
bulor* h® storied. Hay rue could have 
saved hlmsell Ihe trout I* Ol remaking 
new engine mounls twice. 

Driving impressions 

The engine II rat with a roar and tellies 
down Ip P remarkably smooth, yet noisy, 
idle. Drop the selector into "Drive." and 
Ihe pickup moves oul with the sound Of 
a big rig, There’S a combination ol rt esel 
rap, turbo whine and throaty exhausl 
roar. Il'i louder than any normal pas- 
senger vehicle, bul the sounds aren't 
annoying, and at 5£ rnph. wind noises 
cancel out Ihe engine noise. 

Acceleration leels more than ample 
Chassis dynamometer checks show 100 
lo 105 bhp al the mar wheel*— spout 
(he same as the 3si-c.i.d. Vft used lo 
deliver. At 69 mph. the turbo I* putting 
cut 0 lo $ p.sJ,, so Ihe diesel gives gCOd 
passing acceleration. 

The lh‘ ee- cylinder GMC engine weigh* 
230 pounds more than the Ford Hi, so 
there's a I it! I a mors front hetviness, bul 
you'd never nolle* ll in normal corner- 
ing. II you hot-dog it through lumi, you 
Feel a Eiltl* mors underpteer than usual, 
bul nothing draslic- 

Thare's relatively hltte engine braking 
with * diesel, and thal's something thil 
takes gelling uStd 10- Another add i*a- 
lure i* I he I I ha engine doesn’t die when 
you switch Off the key. You have to hil 
a separate kill button. 

All in All. It'S a pleasure to drive this 
pickup, and even more *0 when you 
realise you're savmg about $3 on every 
Ian Mu I Of Fuel-— Michael Lamm 
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The 240D is Mercedes' 
least expensive model, 
Just under $10,000 lor 
'7ft. Owners like clean 
lines, ample interior 
space. The 240D shares 
basic body with other 
200 series sedans, so 
only way Id let! it 
from 230, 300D and 
290 models Is by the 
"2400" oh trunk lid. 



PM OWNERS REPORT: MERCEDES 240D DIESEL 

The pleasure and pain 
of owning a diesel 



A nationwide survey 
based on 4,449,779 
owner-driven miles. 



Owner enthusiasm for 
economy and workmanship 
is accompanied by wishes 
for brisker acceleration 
and better dealer service. 



by Michael Lamm west coast editor 



M ercedes introduced its first diesel- 
powered passenger car in 193G — the 
2GQD. This, in fact, became the first mass- 
p reduced diesel car in the world. 

Owners of diesel automobiles have always 
been a breed apart. Surveys show they're gen- 
erally more knowledgeable about cars. They 
drive ton ger-tb an -average distances {some of 
our cofres pon dents put as many as !>5,000 
miles a year on their cars*, so they're more 
interested in long engine life and fuel costa. 
On the other hand, they're willing to put 
up with or ignore such diesel traits as low 
horsepower, noise, high initial cost and 
searches for diesel-fuel stations. 

Most people don't regard Mercedes as an 
economy car. The 24 OP currently retails for 
$91)30 East Coast port of entry, and that's 
with four -speed transmission and minus trans- 
portation, taxes, license and any accessories. 
Equipped with automatic and air, a new 240D 
rolls out the showroom for over $11,000. 



Yet in our survey, 72,2 percent of 240D 
owners put down economy as their primary 
reason for buying. And no fewer than 64.7 
percent listed economy as the one thing they 
like most about their Mercedes diesels. 

Bow do owners rationalize economy with so 
expensive a car? 

"1 used to own a large car that gave five 
miles per gallon when gas was short. This 
240D gets 2ft out on the highway,” says a 
New York merchant, 

A retired colonel in Florida sees it this way : 
,J J'm 76 years old and don’t expect to buy an* 
other car. This one is good for 15 years, is 
economical, well built and meets pollution re- 
quirements years ahead." 

And a self-employed Texan: “Fuel economy 
and low depreciation are why l keep buying 
Mercedes, This is my third, IVe driven each 
one five years and then sold it for about what 
I |>aid new.” 

An Illinois machinery salesman: "I bought 



An axpenmlvB oar Ifk* ^ 
Lht Mafctd** ciit b* 
etonomJtJpl it you 
drly* H lar enough. 
The die sen low 
meinltninee And 
depreciation help 
make it »g gvei 
the year*. 
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To start cold angina, driver must wait for 
glow-plug to light — a minute or so in really 
cold weather. Some owners want the wind- 
shield wiper/washer controls changed. 



my car for the long life of the diesel engine, 
no tune-ups, minimal maintenance, good mile- 
age. inexpensive fuel and prestige,'" 

Economy is, of course, a relative thing, but 
if the diesel owner drives his car long enough, 
* he surely can realize a saving in fuel. Take 
this example. Compare the 240D with a full- 
ttized American car, both driven 20,000 miles 
a year. Say the Mercedes averages 28 mpg on 
diesel fuel coating 4o cents a gallon. The U.S. 
car averages 14 mpg nn gasoline costing €0 
cents, a gallon. The diesel owner, then, spends 
$535,50 less annually for fuel. Over five years, 
that's $2677.50. 

( Five-year-old Mercedes diesels still bring 
nearly $4000 on the used-car market. Used 
full-sized American sedans, on the average, 
are worth perhaps $1500 at age 5. So you can 
see that the combination of high resale value 
and good fuel economy can, indeed, turn the 
expensive Mercedes into an economy car, 

A retail salesman from IJay Harbor, Fla., 
observes: "Nn matter what the price, America 



One 24QD owner laid | 
Ihf 1 Niter HUdKfliUl 
and Sludebahar 
enlhu*feits. diene) 
owners are a 
breed apart, 



Lack ol • carburetor 
and ignition sy&tom 
M eliminate* 
ccnvenliongl 
lun-e-ufla. 



Expensive parts, long 
wail* fur Bdrviue, 
and sleep periodic 
maintenance irk 4 
number ol Merced** 
owner*. 



cannot produce it car that approaches, the 
quality, safety, engineering, road stability anti 
dependability of a Mercedes-Benz. The diesel 
is phenomenal at highway speeds, and I feel 
safer in mv 24(30 at 00 mph than at 10 mph in 
any American car. And the Mercedes can run 
forever at (SO!" 

Such boundless enthusiasm seems to be 
typical. Comments a semi retired Arizonan : “I 
can't praise this car highly enough. It's my 
first Mercedes — wish I'd found out about it 20 
year? ago. My 240IJ rides like a stiff Cadillac, 
so T can drive 500 to 600 miles a day and not 
be tired (I'm 03 years old). The diesel is al- 
most foolproof— I’ve seen some with 500,000 
miles and still running fine.” 

And a Virginia communications manager: 
Excellent workmanship — absolutely zero flaws 
in the car when it was delivered. Nothing 
needed fixing. I'd ordered my car shipped 
directly from Germany, too. The arrangements 
were handled by the North American distribu- 
tor, hut my local dealer handles warranty 
items agreeably. I'm especially impressed with 
the durability of the diesel engine, low fuel 
costs, excellent handling and roadability, and 
low depreciation," 

It can't all be roses, though, and it's only 
fair to consider owners' complaints as well. 
Here are representative samples: 

"Poor passing capability, noisy when idling, 
smoky and a short disc-brake-pad life," says 
an Illinois business owner. 

An Iowa sales engineer: ‘'Sluggish perform- 
ance in the mountains make this car nearly 
impossible to drive ih those regions. Td also 
like to see other source? of service besides 
the dealers.' 1 

"Brake pads don’t last more than about 
12,000 to 14,000 miles.” says a Chicago com- 
modity broker, and he's echoed by nearly JO 
percent of our correspondents, 

A Wisconsin furniture contractor: "Noise 
level is a bit high when talking back to front 
during highway cruising, I also consider the 
cost of parts too steep for both mechanical 
and body items," 

We should point out that a full 25 percent of 
our owners said they had no complaints at all 
with their cars. That’s an extremely high 
percentage in this day anti age. Hut moving 



Summary of Mercedes-Benz 240 D Owners Reports* (Owners surveyed bought their 24GD* In Jenuary 1974) 



Workmanship 12.0 

j-prcific diiliku: 

task pf powir _ 23.2% 

Poo' or export!™ ifertitt I2.fi 

6 f o,ku w*or £.7 

Rnttltl fck 

Who! channel would yw III**? 

Incrtaicd 19.0% 

Better Urn 70 

trSir nhateria h 5.4 

Is buying dles.fl fuel rmcurireniont? 

V« '0-414 

Nq 613 

Dealer lolei policy: 

Coad her excellent 7fi.l% 

Average fa poor 24.4 

Workmans* ip Opinion i 

Good ip rsceFfent 17.4% 

Average to poor 2.1 

Comfort opinion: 
fronl t«at 

'Perteofoget r^ight nod equal 100% due to rounding ar insufficient data. 



Total htHes drive* 


4 , 4 df .779 


Average mllri per golltk 




Manuel tr Shirr iWon 




Local driving 


24.5 


Lang tripi 

Automatic franimiMiou 


30.0 


Local driving 


24.2 


Long trips 


27 ,* 


Tr*ni 4 hi«lupi 




Aulorfratrc 


57 . 1 % 


Manual 


42-4 


Why did you charge the M-tl dirsul? 


ttanafny 


72 , 2 ?, 


R'erlormant* 


17,2 


Guolfiy 

Past experience 


9.1 

7.9 


Cawfart 


7.1 


Spoti-fic llhet: 




Economy 


Hardlisig 


. 47 0 


Camforf 


■10 T 


Ferfarmanc* 


11.7 



Ge-otf to ektellertt 9*. , Q% 

Average i© near 2-0 

B ■ nr tear 

Good io excellent 

Average to poor 12.0 

Ain niber sf vthlclii n*»id: 

Merced** only 23.1% 

Ti™ can ff-l 

Ttlfee toti . . 14.1 

Foils or more con 5-1 

Mobex of other tan owned: 

W*rc*des-Seni 72.5% 

YolViwpgon 1 3.5 

C>ie*raief 14,2 

Ford id a 

Buict 7 .5 

Hod arty m-vtkortical trail hit? 

T« S3.ft% 

No 4$.2 

What type at troubli) 

AltcPridllio-nef 19-0% 



Laos* tanbrlFt 14.3 

tjra'iBE 1.5 

Tea n [mission B.3 

Electrical U 

Did you repair It yOaridf 7 
Mo 14.4% 

Vet 3.4 

Dralrr repairs idthlaCtoryf 
Til W. 1% 

Ma 11.1 

Dealer service attitude; 

Good ta excellent tU.7%, 

Average to poor 21,2 

Age distribution if pwiterj: 

15,29 years 2.7% 

HM9 year* 44.0 

10 pi us 53 A 

Would yov buy another U-B dlocel? 
Vet . ., H.t% 

fclo 4.1 
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Front buckets rate tops 
in comfort, anef most 
praise rear seat as well. 
Some say vent wings would 
improve air circulation. 



Tfri* tour-cylinder diesel 
gives long, trouble-free 
life, say owners, and 
many plan lo keep driving 
well past 300.000 miles. 



i 



along? to something: very different, let's hear 
comments about general comfort. 

From a professional chauffeur in Tempe, 
Ariz. : "For six months I was employed as a 
chauffeur for a Phoenix businessman. He had 
occasion to ride in my Z40D when his Cadillac 
limousine was being repaired. He's 6-2, with 
long legs, yet be commented several times how 
comfortable the car is, Even I like the back 
seat when others drive!" 

"The back seat is more comfortable than 
the front," observes an Iowa sales consultant, 
and several other owners agree. Vet a Michigan 
cattleman counters: "We have a Cad Coupe de 
Vi tie.. The Mercedes rides better, but the rear 
seat is a little tight for big passengers fit's 
fine for the grandchildren)," 

And a North Carolina textile engineer: 
"This car Es like an orthopedic mattress, I Vs 
hard, but after 600 miles behind the wheel, I 
can get out and walk away with ease." 

In the area of dealer service* nearly two- 
thirds of the owner# we surveyed gave it a 
mark of ynori tu excrlient. That's on a par with 
responses we received from owners of, for 
instance, the AMC Pacer, the Chrysler Cordo- 
ba and GM s Nova and Ventura* 

Here are some comments Eibout the Mercedes 
dealers 1 service departments : 

"My dealer makes you make an appoint- 
ment," aaya a self -employed Miamian, "and 
some parts aren't on hand, My dealer had to 
replace my engine mounts due to a d rivet rain 
vibration. The vibration is still there, but the 
factory rep is going to re-examine the car next 
week," 

A Louisiana chain-store owner: "My dealer 
was 20 miles distant Until he lost the M-B 
franchise, Now there's only one mechanic Left 
in this area, with the nearest dealer r>'> miles 
away. Vet I rate service satisfactory," 

A Tennessee sales engineer : "Service is gen- 
erally good here. 1 do think, though, that they 
are too anxious to replace rather than adjust 
something," 

An Oregon petroleum jobber: "A small 
Mickey Mouse cap on the back of the fuel 
injector disintegrated, allowing diesel fuel to 
run down into the clutch. Ever since, l haven't 
been able to start out smoothly, Even though 
the car was on warranty, the factory man re- 
fused to put a new clutch plate in. The dealer 
took the clutch apart and charged me $38, The 
mechanic forgot to tighten the rear engine 



Owners- who chan-go 
their own oil would 
prtllr fl spin-on 
flllrr, and those who 
lake I heir p*rt in for 
■4 r vie a uy that cl I W- 
c bailee* cun 
sometime! like 
Four hours. 



Fuil-lirtk capacity on 
the 2400 end 3000 n 
greater far '70 — up 
to 20.6 gal Font. ►- 



One owner teys, 
"I'd Ilk* quality steel- 
belted rsdiels as 
original egulpmtnl 
Instead oF ib# louay 
rayon radlalm,” 
StvtriE el bars echoed 
thla aentimenl ► 
li'i herd to And 
good mechanlqa In 
ameller communillei. 



mounts, so by the time I got home, I could 
hardly move the car. If any other manufac- 
turer made a comparable diesel. I would buy 
it over the Mercedes merely because of M-R’s 
attitude concerning the clutch." 

A Virginia accountant says nf Mercedes' 
service: "Expensive — but good.' 1 

Relatively few owner# maintain their Mer- 
cedes themselves, but thuwe who do complain 
that the oil (Liter is very hard to gel at— and 
messy once it finally drops. Another persistent 
complaint- the one about the soft front disc- 
brake pads — irked a majority of maintain-it- 
yourselfers, A minister from Oregon wrote : 
"They put in these soft brake pads so they 
won’t squeak, but they definitely wear too 
rapidly." 

"More power," urges an Illinois administra- 
tor, "because at 5000 feet in the Rockies the 
car will hardly go." Fully 10 percent of our 
correspondents concur, 

A Virginia attorney: "A larger fuel tank — 
20 to 25 gallons— would give the car a great 
range at no sacrifice nf trunk space," The 
present tank holds 17,2 gallons plus a 2,4- 
gallon reserve. 

A North Carolina Navy chaplain: "Reposi- 
tion controls. Starter very inconvenient, Glow- 
plug light can’t be seen," 

A Michigan pharmacist: *Td like to see a 
turbocharger offered, at least optionally, and 
especially in the higher altitudes/’ 

A Minnesota diesel mechanic: "Put vent 
windows back in the front doors. Wind noine 
is excessive when front windows are rolled 
down any amount at all. I'd also suggest 
turbocharging the engine." 

"(Setter tires*" says a retired Oregon doc- 
tor, "because J had to replace my original set 
at 22,000 miles. The rears, especially, wear 
erratically under varying loads with the In- 
dependent rear suspension,' 1 

And what do owners think of the 240D's 
general workmanship? 

A retired nurse from Virginia muses: "We 
thought about this question for a long time 
jind couldn’t come up with a single complaint. 
It'# a marvelous automobile, W'e’re proud to 
own a Mercedes and thank the Germans fur 
their impeccable design and engineering." 

A Virginia dentist "Excellent qunlity—car 
is really tight." 

A Florida elevator serviceman: "Excellent; 

(Elms. Ml ifljaflfl fl J??J 
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Miterbox with unique blade has great capacity 

Depth of cut with this miterbox is not limited to saw-blade 
width. Instead. a hacksaw-like frame holds a thin, flexible blade 
under adjustable tension. The relativity narrow blade pro- 
duces line cuts and less friction when buried in a cut, and 
i* fully supported by guides front end rear. These have rubber 
bumper* to efimmate shock 91 the end of a stroke and a de- 
vice to hold ihe blade up so stock can slide under freely. Saw 
frame ndes in practically frictioniess Micatta bearings. Ac* 
curate locking is provided at 45', 6b and 67V? right or left 
and SO , Beech wood box has adjustable stop rods, comes in 
1 7 Vi and 24V?: -in, lengths; Si 03 and £141 postpaid from Wood- 
craft Supply Corp., 313 Montvale Ave. Woburn. Mass. Of SOI. 





Compact food and beverage center 

You can keep just about anyihing in this smariiy styled compact 
refrigerator from Frigldaire. It has space above for glassware 
Utensils or a cheese board. The unit provides 4.3 cu. ft. of 
refrigerated space, including a freerer compartment with lea Iray 
has a spreads compartment, condi nenl shell, egg nests and 
three interior shelves. Us handy serving surface can even double 
a, 5 a desk, "The Male Box" is suggested for den. family room, 
patio, college dorm or office, and sells for about £270. 



Scraper goes where 
sandpaper can't 

To got at light spots on 
furniture or window frames 
lor refmishing or repaint- 
ing, Shape-Skropo has six 
* quickly interchangeable 
blades to fit virtually any 
surlace contour. Handle 
and long shank assure 
positive control; b fades 
are hard -tool si eel and 
reversible. Siiapo-Sferape 
sells lor about $3 retail or 
S3, 99 postpaid from Con- 
necticut Valley Mfg. Co,, 
265 Newinglon Ave,. New 
Britain, Conn. 0605T, 





Graphite lubricating 
paint* for home, yard 

Suitable tor a variety 
of household lubrication 
tasks, Sfip-Pfate is a dry 
graphite paint like coating 
that cuts friction without at* 
trading dirt, is unaffected 
by temperature, impervious 
to corrosion and works 
equally well on wood, plas- 
tic or metal. Won't come off 
on hands or rub off in use: 
o 14-oi, aerosol can Is about 
53 retail or $3-99 postpaid 
from Superior Graphite Co.. 
20 North Wacko t Dr., Chi- 
cago. Ill 6D606. 




Thermostats update steam heat 

For fuel economy and comic rl, now in- 
dividual f her most atie valves control 
steam radiators to maintain desired 
room temperature. The thermostats re- 
quire hb wiring, can be installed with 
their controf dials separately mounted 
and can be used with hot -water and 
two- pipe steam systems as wen as on. 
radiators In angle and straight- through 
styles for v> or -In, pipes. Honeywell, 
Inc., Minneapolis, Minn SS4QS, 
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PM tests budget speakers: 



I f you've been going without lunches 
to save tip for si stereo system * 



here's a bunch of speakers that may 
put you on a regular diet again. PM 
checked out nine models that offer 
respectable sound at price tags under 
$80 and found that the best of them 
are very good indeed. As a group, 
these speakers give the pleasures of 
good audio for the lowest prices. 

As the actual voice of your 
sound ays tom, speakers 
— more than any 
other component- 
determine what 



you hear. And if you are short on 
cash, the choice is all the more im- 
portant for speakers are often the 
biggest item in your audio budget. 
With this in mind, we've tried to 
pinpoint the beat buys among current 
low-coat speakers. 

All speakers in this group 
are two-way systems, 
with woofers for the 
lower frequencies 
and separate 
tweeters for the 
_ £ highs. All are 

** '■* compact, some 



hardly bigger than a shoebox. Small- 
ness is one reason for their low price; 
it takes less material to make them. 
Also, the woofers in these units range 
in diameter only from b to 8 inches 
— about I to G inches smaller than 
in full-size speakers; that, too, is an 
economy. As for the tweeters, most 
of them are cone-shaped rather than 
dome-shaped, which reduces cost, 
though it also reduces the angle of 
treble dispersion slightly. 

We found considerable difference 
between the various models tested, 
Rut on the whole, most of them pro- 
duced pleasing and musically accept- 
able sound. Only one was clearly 
below par. And two were clear stand- 
outs in terms of naturalness and 
clarity of sound and outperformed 
some of the larger ay sterna .selling at 
twice the price, 

Granted, the lowest reaches of the 
orchestra, the thump of the bass 
fiddle and the deep pedal notes of the 
organ, don’t come through with the 
same solid thrust as in larger sys- 
tems. Nor does the limited power- 
handling capacity of these speakers 
let you shake the walls with hard 
rock or Wagnerian thunder. Rut the 
best of the group had a very natural 
tonal balance, an adequate bass, 
sweet highs and enough treble dls- 
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Some give rich sound 




Sylvan ia 



EtectroVoice 
E V 136, $80 



person to give the sound a .spacious 
and open feeling. 



Test methods 

The performance of a speaker can't 
be accurately pinned down by purely 
technical measurements. Frequency 
response and other specifications — 
even when correctly measured and 
honestly reported — don't really tell 
what a speaker sounds like. So the 
judgment is necessarily personal. 
Rut to gain a measure of objectivity, 
I didn't rely on tny ears alone hut 
asked two other experienced and 
knowledgeable audio fans to rate the 
speakers independently. As it turned 
out, aEl three of us noticed the same 
variations In tonal color. 

In our test setup, all speakers were 
hooked to a switching device permit^ 
ting instant A-R comparison of any 
two pairs of speakers. We drove the 
speakers with a high-quality Yamaha 
amplifier rated at a moderate power 
output of 1G watts per channel. We 
deliberately picked such a low-pow- 
ered amplifier because budget &]>euk- 
ers are moat often used in low-cost 
installations where available power 
is limited. 

We set up all of the speakers in a 
room larger than the typical living 
room to toughen the tent conditions. 
In. our case, the room measured 1.8 
by 25 feet If a speaker could fill « 
room this size with ample sound, we 
figured that it would have no trouble 
in most homes, Nearly all apes kern 
in the group put out more than 
adequate sound levels under these 



conditions — even In heavy orchestra- 
tions — without budging into distor- 
tion, 

Equalizing loudness 

In comparing speakers, ah speak- 
ers under test must be heard at 
exactly the same loudness. Otherwise, 
a slightly louder speaker will always 
sound better rather than louder, 
regardless of its true merit We 
therefore equal tied the loudness of 
all speakers through a special set of 
controls on the switching comparator. 
To obtain the most accurate possible 
loudness match, we made these ad- 
justments with a "white noise" test 
signal, which contains all audible 
frequencies in a random mix. 
("White notsc 1 ' la the kind of sound 
you hear on FM sets between sta- 
tions.) On speakers having a sep- 
arate tweeter level control, we set 
these controls in the position provid- 
ing "flat" response— neither stress- 
ing nor softening the highs, 

We checker! out alt speakers with 
different types of music : a heavily 
orchestrated symphony, a concerto 
for guitar and orchestra with a very 
transparent sound texture, vocal 
music, jazz and rock, The object was 
to see how each speaker handled 
these different types of sound. 

Test results 

The two standouts in the group 
were the Advent U and Hegem.au II- 
8(1. All types of music sounded life- 
like and convincing. Even the big 
orchestra! climaxes stayed clear and 



undistorted, the rock bass had a 
sharp punch and real presence, and 
the highs were remarkably natural 
and spread nicely all around the 
room. It was the kind of sound that 
lets you forget the speakers’ low coat. 

The Electro- Vo ice E-V I3R just 
about equated these high standards, 
especially in its dean, natural bass. 
The only negative comment was that 
the treble sounded just a trace hol- 
low when an operatic soprano cut 
loose with some high notes. {And it 
wasn't just the timbre of her voice— 
we checked that against the other 
speakers. > 

The Acoustic Research AK-7 and 
Dynaco A-10 speakers sounded quite 
similar to each other, nicely balanced, 
with an unobtrusive but ample bass 
and clear highs. Because of their 
rather softly rounded highs, both 
these speakers produced a very 
smooth impression of orchestral 
strings, but they lacked just a bit of 
punch for jazz and rock. They would 
appeal mainly to classical listeners. 

The BIO- Venturi Formula 
l had a nice, punchy bass and 
crisp highs, while the Syl- 
van in AS :i70K sounded a 
little tubby in the lows — 
but its highs were clear. 
The KLH ,12 had a 
"big" sound. This may 
appeal to some listen- 
ers, but to us it 
seemed boomy — like 
a jukebox. An effort 
to make the speak- 
er sound more 



B 1C- Venturi 
Formula 1, $75 



K LH 32, $63 
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Our test equipment included this Advent 
speaker switcher* which let us compare 
all of the speaker* at the same sound 
level, and this Yamaha amplifier, 

full-bodied apparently resulted in 
too much bass resonance. 

The only seriously flawed speaker 
tested was the Avid 60, with a hunky 
resonance in the midrange, rather 
weak bass and muddy highs. 

Efficiency ratings 

Because speakers in this price 
range are mostly used with low-pow- 
ered amplifiers in inexpensive sys- 
tems, we also measured their effi- 
ciency. Keep in mind that efficiency 
has nothing to do with a speaker's 
sound quality; it merely tells how 
much sound i» put out for a given 
amplifier wattage, in fact, the most 
efficient model tested was the Avid, 
which dunked out on all other counts. 
Our ratings in the table below show 
how many decibels softer than the 
Avid each speaker would be when fed 
the same amount of amplifier power. 
Since 3 decibels idlJ) is the smallest 
readily perceptible sound change, 
differences of leas than 3 dfi are in- 
significant. 

Next to the Avid, the III C- Ven- 
turi and the Hegeman were mo^t 
efficient and would probably produce 
plenty of sound with amplifiers rated 
as low as S watts per channel. The 
Advent, AR and Dynaco were the 



least efficient, but even they put out 
plenty of sound when fed by 15 watts 
per channel, and would probably work 
well on 12 watts. The rest had med- 
ium efficiency and would need about 
10 watts per channel for satisfactory 
use in a large room. Maximum ampli- 
fier power these speakers can handle 
safely is probably around 25 watts 
per channel. All are rated at an impe- 
dance of 8 ohms, except Advent i4 
ohms l „ But this makes no practical 
difference. 

Design details 

Some models offer interesting de- 
sign. The BlC-Venturj differs from 
the rest by using a horn tweeter 
rather than a cone tweeter. It also 
features a modified bass-reflex enclo- 
sure (the '“Venturi” design) to 
maximize bass output. Both factors 
contribute to its high efficiency. The 
Hegem&n uses an aluminum tweeter 
cone to gain crisper transient re- 
sponse, sharpening the impact of 
drum-bents and the plucking of 
strings; an aluminum insert in the 
woofer cone smooths and extends 
the high end of the woofer's response. 

Tweeter-level controls on some of 
these shakers help match their 
tweeter outputs to the acoustic prop- 
erties of the listening room by adding 
or subtracting treble. Rut the ampli- 
fier's treble control does about the 
same thing, so the absence of a 
twee ter -level control is no handicap. 

Speaker placement 

Unavoidable limitations of small 
speakers at the low end can be par- 
tially overcome by placement tricks 
and in setting amplifier controls. Put- 
ting speakers on the floor and in 
corners will greatly increase buss 
output and efficiency. These small 
speakers can also use help from the 
amplifier to project more buss. There- 
fore, if a often wise to set the bass 
control on the amplifier for a slight 
bonist, but not so much us to make 
the sound boo my. These simple itejns 
of audio k no w-ho w w i 11 b elp y o u 
make the most of these excellent 
speaker bargains. *** 



A KIT SPEAKER 




I BUILT ITi Spd,t kvr tab's mstrucl idre 
nre simple. Fun and 1 hor o ugh . they make 
ASSS-mbly easier I Ft in thunptng a light 
hulls --and wrtn Peas change ur getting 
burned Wiring is pfeassemblgd a|>«£ik^r 
openings pracul. and Lhe only tools you 
nft'd ore a scout kml'e- And san-dpaper 
(though a stapling gun t«r» cut assembly 
time It om gg minutes Ip fHp, 

But it you silli have any pi opiums— 
CUrecllons ihat suern cOnlusmg or pails 
lhat seem lo too missing- SjMftkLif too d- 
r&f 1 the ultimate tn tut convenience (in cl 
courage): a free icmg-diEkinco mjmfraj 
you Cfui call For advice. 

Once your sp&nkcia Srb ready lo hook 
up Speaker lab is ready ran with ah eight' 
page operating manual iTechmcal Com- 
pend'/ym A hoi News GaiSIta) thnl gives 
evfirylhing From a Ipngue-in-ehe^k graph 
gl power require moms vs. your age (2D 
watte if you're SO or over. 200 waits it 
you're Q ?0-yesr-Dld ruck Tan) trs Ire, 
querpy- response graphs that help you 
Pick me beat speaker local i ons 

Dimensions a FI he S5S Spec kef tab SU 
are Oft x mi a 10ft inches: ll's a iwo 
way syfilem (wooler and tweeter l with . 
iweeicr level conlral. My only rogral war 
ih&t witFi an engineer waiting to give me 
iree advice over ina phone. lha instruc- 
tions wore So complete met I ned no 
excuse to gall him.—- BiM McKaown 
I HEARD IT: Unfortunately, Ihr; 3-1 came 
loo lalu Tor OUr full-dress lest. 15 u I in 
comparison wllh one gf pur Iqp-rankuLl 
speakers. I lound the $1 has q l«n& open 
irsble, got) modi urn efficiency. Us only 
Teijirg is « slight boss resonance which 
made the lows (airly impressive of first 
he nr mg, but might sound muddy on ex- 
tended Hearing; bul it's nol enough to 
bo annoymg. and does add a bit ol 
punch to rock. — J4flr?s FanteJ 
Who makes H: Shaker lab, S5GQ 35ih N.E., 
Seattle, Wash. 98105- 



BUDGET SPEAKERS COMPARED 



Make and Modal 


Price* 

Par Sptikir 


Dimension* 


Efficiency 
(ana tell) 


Tweeter Level 

Control 


Acoustic Research AR-7 


S7S.CN 


m * aft * isft* 


—10 dB 


Yes 


Advent 2 


74.00 


7ft x it k mb" 


9 dB 


NO 


Avid &Q 


mm 


3ft * 3ft x 28* 


— o dB 

(Reference) 


No 


BlC Venlurf Formula 1 


75.00 


TO X 11 X 17" 


—7 dB 


Yee 


Dynaco A-10 


69.50’ 


S x BVi X 15V* * 


-12 dB 


No 


EFectra Voice E-V i3B 


90-00 


9ft x 10 x 19ft* 


-7.5 dB 


Vos 


Megeman H-S0 


72.00 


8 x 11 x 17ft* 


-6 dB 


No 


KLH 32 


82- W* 


7 k 11 x 19ft* 


-12.5 dS 


No 


Syl vania As 3700 


&4.5D 


6ft xlOft x 16ft* 


—13.5 dB 


No 



"List price (often discounted by local dealers) tSold only in pairs 
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Slide-copy 
illuminator for 
less than $1 

by James L Abbott 

Photos h> rr luihfaf 

I call thia box a converter” 

because it lets me shout with 
slide film nil the time, Then T can 
convert the results Into any other 
type of film; black-and-white, color 
negative or duplicate slides. 1 can 
also make 35-mm copies of 126 fln- 
stamatici or 2 ^ 4 * 2 % (120 1 slides, 
and sandwich negatives or positives 
for unusual effects. But the best of 
all la the box’s cost; less than a 
dollar. 

The box originally held S^xS-inch 
photographic printing paper. If you 
don't use it m sufficient quantity so 
you have a box this size, you can get 
one from your local film processor, 
usually for nothing. But any box of 
similar size and construction will do 
— you could even make your own in 
a pinch. The 3 Vi x 5-- inch card that 
goes just below the lid and the 45 r 
matte- white reflector both can be cut 
from scraps of poster card stock, A 



piece of diffusion plastic is available 
from plastic dealers, among others, 
for a few cents. You may be able to 
do without the plastic entirely; but 
if you try it, make test shots to be 
sure the opening is evenly illumi- 
nated without dark corners. Just a 
few minutes spent cutting and as- 
sembling the components will quickly 
produce a valuable and versatile ac- 
cessory for your single-lens reflex. 

Cardboard box Is sturdy 

You can make the box from more 
substantial materials, but it’s hardly 
necessary. The cardboard version 
should have many hours of use, and 
another can be made in short order, 

To use the box. s'ip your flashgun 
into the slot, mount your camera 



above the box with extension tubes 
or bellows to let you get close enough, 
and drop the slide you want to copy 
into one of the holes on top of the 
box. The 2x2-inch lower opening will 
block off part of a 2 L s -square slide — 
but not as much as you think: just 
1/16 inch from each edge of the 
visible image area. If you use only 
2 1 l - squares, you can do without the 
inner adapter plate, (If you don’t 
make 2 3 4 -square slides, then you 
simply can cut a 2x2-inch hole in the 
box top, and do without the inner 
adapter, ) 

One last tip: Since the flashgun 
illuminates only the slide as you 
shoot, keep a flashlight handy to 
light up the slide as you focus and 
frame your camera. ** + 



All you need to 

copy slides is a 
camera having 
close-up gear, an 
electronic flash 
and this box — 
which you build 
lor about $t, The 
disassembled view 
(above) shows 
simplicity of 
com si ruction: jus! 
a photo paper box. 
a white cardboard 
reflector, a 
cardboard mask 
and a piece of 
plastic diffuser. 
The riaahJight is 
used lo liluminale 
(he slide for 
focusing, The 
di mens ions shown 

al left a ran 1 
critical, but 
smaller box might 
not ft! your Hash. 
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You’ll get real bargains 
buying ‘recycled’ car parts 

Solid tips on shopping and saving at auto wrecking yards 



by Michael Lamm 

WEST COAST EDITOR 

A n auto part bought at a wrecking 
i yard costs you ii third to half 
what you'd pay for it new through u 
franchised dealer, For older cars, the 
d is mantle r's price comes down ns low 
as 1C percent. 

Even ao, some people wouldn't 
stoop to shop for car parts at a 
wrecking yard. Ton tacky, they'll toll 
you; also too risky and ton messy, 
Besides, you gel no guarantee, and 



you usually end up with the wrong 
part anyway. On top of that, they'll 
argue, wrecking-yard owners love to 
hEtggle, and they're unfriendly be- 
cause they won't Let you go "out 
hack.” 

The purpose of this article Is to 
dispel some of these myths and to 
tell you the ways auto d ism an tiers 
really work — how you can save 
money and time by using wrecking 
yards, which types are least expen- 
sive, how you can help them help you 
and what sort of service to expect. 



Since so many people have never been 
to a wrecking yard and haven't even ^ 
considered going, this primer might 
break some ice. 

First, the dismantling business 
has come a long way since the old 
greasy sneaker days. "We're now a 
lot like any uptown store," one owner * 
told me. His clean, well inventoried, 
medium-sized yard gives a 30-day ex- 1 
change warranty on all parts and 
has three "hot lines 1 ' to help find 
items he himself doesn't stock, , 

He a fill others in the business pre- 



PhtflflS Ihv Dr: Inn 




Hi a tea of car doors, out a good parts dismantler will 
have all She doors marked and will have the locations of doors 
lor specific makes and models indexed in his cilice, Good 



sheet metal and window glass bring relatively nigh prices, al- 
though nowhere near what you'd pay for She pans new. Check 
the new-parl prico before visiting a dismantles 
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A di s m antler's hoi 

line will locate a 
part thai tie 
cfoesn t have in 
slock, This saves 
running around, but 
hot-line pans cost 
more than In-yard 
parig. The hot-line 
setup shown here is 
at Mid-Island Auto 
Parts in Deer Park, 
N.Y. Dave Marro 
helps a customer to 
find parts he needs 
lor his Dajsun 510. 



fer the term (lixritatttlev hut accept 
tmtfi irnrhf, although they any* 
"Ymi wreck, we dismantle." They 
eEnni’t accept the term “junkyard/' 
and tl is in ant tors a re 11 t sc ra ] i o me I n] 
salvage dealers. 

The mi ire progressive yards 
around the country currently use 
concrete 1 aisles, space -savi op pigeon- 
hole stacking in wire racks, forklifts 
fur retrieval, pneumatic tools for re- 
moval and computerized inventory 
sy.s terns, Today there's a general at- 
mosphere of a department store 
about them. 

The Association of Auto and Truck 
Ri 'cyclers rAATR), based in Wash- 
ington. I),C-. ea I i mates that there are 
10*000 ilieinantlers in the country* 
The average parts yard covers five 
acres, employs three to seven [tpople. 
stocks 300 cars and grosses §300,000 
a year. 

Dism&n tiers are of several types. 
.Some sell bite- model purls only; 
others specialize In imports, older 
cars and even in single makes of cars. 
Some, of course* don't specialize in 
anything and carry ;t .smorgasbord, 

The dismantling business has been 
booming of late. Economic hard times 
mean good times for wrecking yards 
because people who hang unto their 
pars in tight* money times would 
rather fix than switch. 

How to got the best prices 

For the beat prices and service 
from a di smart tier, remember these 
three rules; 

■ Phone around to find the part you 
need ; 

■ Get price quotes before you see the 
part; 



■ firing in your old part Lo 1 h i sure 
the new one matches. 

Let's say you need :i decklld for 
ymir 1070 Torino sedan, — your pres- 
ent deck l id's been bent out of shape 
by some minor rear-ender. 

Begin by phoning your local Ford 
dealer's parts department Lo get an 
idea of what the dccklid costs new. 
Then, using your local directory call 
half a dozen wrecking yards To see if 
they have the part or van get it via 
(heir “hot lines." 

Ideally, you want to find the yard 
that has the pari in stock and at the 
lowest price. Hot-line prices are 





higher than imstock prices. I'll ex* 
plain why in a moment. While you're 
phoning, comparison-shop by getting 
quotes before you leave your home. 
It often helps, too, to locate several 
deck lids, because the first one might 
not pan out for some reason. And 
you might stumble onto one that's 
your color, so you might save re- 
painting it. 

An important point is to establish 



Small parti that you may need, like 
side-view mirror above or gas-cap 
door spring at left, may be hard to 
buy separately because the dismanHer 
wants to keep the door or panel 
intact so he can sell it as a unit. 
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Good deals on engines removed from low-mileage wrecks can be had, but 
be careful and be sure that you obtain a written warranty, 



For acme parts, such as aides, a I lorn store and 
sg on, bring in your old pad for comparison. 



price early — before you drive to the 
yard — because once the counterman 
hands you the part, if you ffren aak 
him for its price, it will likely be 
more expensive than if you had asked 
beforehand. 

How hoi linos work 

A]] larger yards have so-called ''hot 
lines” — radiotelephone hookups to 
other yards. Hot lines operate like 
the old country party line or like a 
huge intercom system. The intercom 
is always open, and everyone on the 
line listens in continuously. By press- 
ing a button, any yard in the system 
can talk to all the rest, 

Currently an me 120 hot lines are 
crisscrossing the nation, linking ap- 
proximately 4000 yards. Most larger 
d ism antlers have three hot lines: a 
local one that covers 20 to 30 other 
wreckers within, say, a 15 -mile ra* 
dius* plus two regional lines that 
span much larger territories, Re- 
gional lines often overlap but link 
tip two different sets of yards. In 
other words, Regional Line A might 
tie together 80 dbsnantlers in upstate 
New York, and Regional Line R 
might cover another 80 yards, also 
in upstate New York, but these last 
80 will be a different set In any 
given town, perhaps four yards will 
belong to Line A and another four 
to Line ii. 

Local lines usually coat the dis- 
mantle!- to |&0 a month; regional 
ones $125 to $200* depending on the 
number of terminals and the size of 
the territory. 

There are statewide and nation- 
wide hot-line hookups. Rarely, 



the only way to find something, es- 
pecially in a hurry. 

The price of parts 

Prices vary from area to area. 
Big-city parts arc more expensive 
than ones in rural wrecking yards. 
A $25 part in Stockton, Calif,, brings 
$40 in Los Angeles, Why 7 Because 
Lind costs more in bigger cities, So 
does labor, Also, there's simply more 
demand for used parts in population 
centers like Los Angelos— more peo- 
ple trying to keep older cars, on the 
road. Too, big cities have more 
wrecking yards bidding on insurance 
salvage. 

To give you an idea how prices 
vary, here are the results of a lfi- 
yard survey taken across the country 
by the AATR last May, 



19-71 Chevrotol 350 U0 


$375 *250 $310 


1970 Chrysler TurquffFIHfl 1 r*n» 


ISO 


75 


11B 


VW Bug 1ra*tsi*!e 


125 


75 


90 


1971 Pint* fear ax la 


75 


45 


65 


1 369 Cadillac di-evtshdll 


as 


45 


05 


T9T1 CMC 15-lnch wheel 


10 


7 


9 



Prices vary locally, too, but not to 
so great an extent* The size of the 
yard makes little difference, because 
the hot line represents a great edu- 
cator. Every yard on a line knows 
what every other yard is charging, so 
if the counterman at a small yard 
overhears what a targe yard is get- 
ting for a part, why should he charge 
less? 

Generally speaking, the later mode! 
the part, the more it will cost. That’s 

rum i'o .oaoe l5Si 

Used wheels from a dismantle! are a good 
buy, even if they are the east-alloy type. 



though, will a part be shipped farther 
than 200 miles because freight 
charges become prohibitive. National 
hot lines are viewed as something of 
a luxury. 

If the yard you’re phoning doesn't 
have your Torino decklid in stock, a 
good counterman will a&y, ’ Let me 
put out a call on my hot line. 1 ' He’ll 
ask you for your name and phone 
number and will call you back within 
the hour. 

Keep in mind, though, that hot- 
line parts are about 25 percent more 
expensive than parts in stock. That's 
because of shipping, overhead, time 
spent in locating and the local yard’s 
commission. So, avoid hot-line parts 
if you can. Sometimes, of course, it's 
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A room 
with 
nautical 
flavor 



L HOOK 
UNTO STUD 
- OR USE 

i' HOLLOW WALL 
(! ANCHOR! 



J ■! *3-T (2 * 1*' 
(B RFOO-.! 



Sheltered haven for youngster or dad gets its 
mood from weathered paneEingancf the hanging 
dash and shelf we show you how to build, 



SCREW EVE 
UNTO CELL! NS 
JOIST) 



DP A, 



BLOCK A«D TACKLE 
I POPE HOIST) 



I nterior designers know that a home decorating ache me 
stands a far better chance of being successful when a 
basic theme is adhered to— and if elements within the 
room are kept relatively simple. Because both rules were 
followed here, this room with seagoing theme is both 
appealing and functional. Two panelings from the Ma- 
sonite Corp, help to create the mood: Chapel White Stone 
applied bo one end wall, and Driftwood (from the For- 
ester series) on the remaining three walls and celling. 
Hefty* but false, rafters overhead complete the feeling 
of seashore and ships. 

The clever room accessories, for which we've drawn 
plans, are at once charming and practical To build them, 
you can use low-cost common pine which can quickly be 
made to look like driftwood, After cutting parts to size, 
distress? the lumber by beating with a chain. Next, sand 
the parts smooth and apply a latex stain. Finally, brush 
on two coats of semigloss varnish. Assemble and hang 
the pieces as shown, using nylon rope and hoists which 
are available from Sears stores and catalog outlets. Caw- 
t i/m : Make certain hooka are well anchored in wall and 
ceiling , — Harry Wicks 



SCREW EVE 
UflEOD-f 



3/4 if 4-1/5 * 3?" 

I? ftEOD.J 

3/4 x 3-1/3 k 30-1 f2 



SPIKE i.\TO STUDS 
(OH l*SE TOGGLE 
BOLTS W 
HOLLOW WALLS! 



3(4 x 3-1/? 1 C 1 9-3/4“ fi fl EGD- 1 



NOTE: USE WEATHERED 
-BOARDS If POSSIBLE 
OR. USE COMMON PINE 
THEN FINISH TO 
SIMULATE BARN 
Siding 
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New gadgets 
turn your pocket cameras 
into photo systems 







W hat if cameras that took the 
new, tiny llO-sise film were as 
versatile as their bigger, heavier 
35- mm cousins? Camera buffs have 
been asking that question ever since 
they first learned how good UQ-film 
photos (especially slides i could be. 
Since such cameras aren’t in pro- 
duction yet (though they could be 
very close), accessory manufacturers 
—and at least one camera company— 



are doing what they can to make 
pocket cameras more versatile. Al- 
ready you can get skylight filters, 
adapter rings for other filters, close- 
up lenses, copy stands, electronic 
flashguns, rubber eyecups, wide- 
angle and telephoto lens attachments 
—even motor drives — to fit various 
110-camera models. 

How many of these attach- 
ments you can use depends 
on which 110 camera you 
own : Since Kodak’s Pock- 
et Instamatic line seems 
to be the best-celling 1 10 
series, more accessories 
are made for various Ko- 
dak models than for any 
other makes. (But not 
by Kodak — which makes 
only a Magi cube extender 




for its older models, and an electronic 
flash and an off-camera flash extend- 
er for its new Trimlite series ) But 
the earner as with the widest range of 
accessories arc the new Sedie 110 
cameras*— because Sedic designed its 
cameras for them. About the only at- 
tachment that you can be sure to find 
for any 110 model is electronic Hash 
— there are almost as many 110- flash 
units around as there are 110 cam- 
eras to fit them to, (As we went to 
press, Vivitar announced one to flt 
Trimlite and other cameras using the 
new FI ip Flash bars,) 





Two dream accessories 

Telephoto and wide-angle lenses 
are the dream accessories, the ones 
that convert cameras from mere 
snapshooters' delights to versatile* 
system cameras, That's probably why 
Kodak seems to be concentrating its 
current efforts around the Tele-lilstu- 
matic BOB., a $35 camera that switches 
from normal to a mild telephoto lens 
with 1,TX magnification — about 
equivalent to an 85 -mm Iqns oil a 
3o-mm camera — at the flick of the 
lever just in front of its chrome- 
plated shutter -release button, 

For simpler Pocket Instnmatics 
and Trim Sites, Willoughby-Peerless 
sella Tiffen f s HOE telephoto ($10), 
a big-lens attachment that gives a 
moderate L6X magnification i equiv- 
alent to a 35-ro.m camera's 80-mm 
lens). Burleigh Brooks's Computar 
kit ($40) fits Kodak's fancier Porket 



Whal accessory lenses can do compared 
with sheets of normal fens [left): Sedic 
wide-angle (tar left) shows 43 percent 
more of scene: Computer wide-angle (not 
shown) takes in a slightly wider angle. Of 
the telephotos, the Computar 2X (bottom) 
has the digest -magnificalion, followed by 
the buJIl-in fens of Tele-lnstamatfc Kodak 
(below), Tiffen HCE (below, lelt) and Sedic 
telephoto (not shown). 




Instamatic €0 with a wide-angle and 
a telephoto lens; the wide-angle is 
moderate (its 0.85X magnification 
equates to a 41 -mm lens on a 35 
reflex) , but the telephoto's 1.85X 
magnification is equivalent to a satis- 
factory 92-mm telephoto on a 35. And 
for $25 each. Sedk offers an 0.7 X 
wide-angle (like a 3!?'s 35-mm lens) 
and a 1.5X telephoto (equivalent to 
a 75-mm), 

fPrnjjg ,' Ll 'rn in nn gr- J t £) 
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Safety 
and style: 

You’ll be 
getting 

both! 

by Michael Lamm 

WEST COAST EDITOR 



PEDESTRIAN SAP RAISES TD TRAP VICTIM ON SOFT 
"'HOOD* SURFACE. ACTE CLEAR PLASTIC CENTER 
SECTION ALLOWING DRIVER FORWARD VISIBILITY 
WHEN SAP IS ACTIVATED. SOFT TRAMPOLINE 
"ROOD* IS STRETCHED OVER LARGE CAVITY 
THIS IS PART OF PEDESTRIAN 



CAP' WIPE REAR-VIEW MIRROR 

gives panoramic vim, 

ADJUSTS FROM DASHBOARD, 



FRONT WINDSHIELD HIN6ES UP 
TD ALLOW ACCESS TD COWL WlpIAfO 
' HARNESS, DASHBOARD AIR-BAG 
MECHANISM, WIPERS, ETC 



P assengers might have walked away from TOrnph 
rollovers, 50-mph head-ons and 30-mph side imparts, 
but the fact remains that America's first generation of 
ESVs ( experimental safety vehicles) weighed too much, 
coat too much and guzzled too much. 

Those early ESVs of the 1950s and N 60s by AMF, 
Liberty Mutual, Ford, GM and the like tried to protect 
their occupants by sheer weight and bulk. They were 
heavy, unwieldy, expensive, thirsty and never very 
practical for actual production, 

Now a second generation of ESYs is taking an entire- 
ly different approach- These lightweight, compact, 
stingy, fairly inexpensive resea rch-andddea cars try to 
be genuinely practical for production. They are aimed 



ALL SEATS HAVE 5EE-WRWSH 
HEADRESTS AND A/PCONOmONWG 
OUTLETS THAT DIRECT AIR UPWARD 
FOR BETTER BACKSEAT ORCI/UTnON 



SEAT CUSHIONS ARE VERY TRW 
(3 INCHES! studies show THA T 
THICK PADDING ADDS TD FATIGUE 
FACTOR AND HAS CONFINING QUALITY. 
EXCELLENT NEW SYNTHETICS 
WILL PROVIDE HIGH DEGREE OF COM TORT 



toward the mid to late 1980s and they achieve safety 
through innovation rather than by bulk, A number of 



7C 



popular mechanics 




/ EXTERIOR IS SLAB-SIDED WITH NO 
"PULL UNDER* AT ROCKER PANELS 
ff THJS PERMITS EXTENSIVE S/DE 
REINFORCING AND IMPACT 
PROTECTION. 



NOTE HOW GLASS IS NEARLY FLUSH WITH 
EXTERIOR 300V ELEMENTS. THIS PROVIDES 
EXCELLENT AERODYNAMICS AND INCREASED 
GAS M/lEAGE. ALL WINDOWS APE FIXED 
WITH SMALL. HANO OPERATED ACCESS 
WINDOWS ON DRIVER AND PASSENGER SIDES. 



MOST BODY SIDE PANELS ARE VINYL SKINS 
RAINER THAN SHEET METAL. THIS DIVES AN 
UNUSUAL PILLOW- LIKE LOOK. _ 



LOUVERS ACROSS DECK LID ADMIT ENGINE- 
CQGUNO AIR AND HOUSE PASSENGER AIR - 
EXHAUST VENTS MOST OF DECK IS TOR ENGINE 
SERVICING . ONLY LAST THIRD IS TRUCK AREA 



EXTENSIVE GLASS AND 
MULTIPLE THIN PILLARS 
PROVIDE EXCELLENT 
VISIBILITY PLUS GREAT 
ROLL-OVER STRENGTH- 



TIRES ARE WINNER ACROSS 
TREAD TO REDUCE 
ROLLING FRICTION. 
THERES NO SPARE 
WHEEL AS TIRES 
ARE VIRTUALLY 
"FLAT PROOF* 



flrl Harry Bradliry 



these innovations are noted in the drawings on these pages. 

Though the first-generation ESVs proved impractical,, 
some design feature a did, in fact, filter down and now 
appear in today's cars. Slant-nose front-ends, big 
bumpers and decisions to eliminate hardtop mode la 
came from the first ESVs. So regardless of the second 
ESVs destiny, some of the research ideas you see here 
will actually find their way to Detroit's production lines 
within the next decade. 

Designing the second generation ESVs has amused 
international interest. Companies in Japan anil 
Europe are getting involved voluntarily, includ- 
ing Austin, Audi and Volkswagen. Their ■ 
ideas will be presented to our government along 
with ideas from a number of our own companies. 

Last July 20, the federal government com- j 



LOWER BODY IS SELF- SKINNING. 
COLOR-IMPREGNATED FOAM OVER 
LIGHT- CAUSE METAL. THIS IS DENT- 
RESISTANT AND PROVIDES GOOD 
YSDB-tMfiRCT PROJECTION . 







THE I?BOi LOON STYLED 
FROM 2 *q GENERATION. 
SAFETY CARY NOTE 
CONVENTIONAL RATHER 
THAN GULL WING DOORS. 
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missioned two independent cors trac- 
tors to plan and build the 14 mules” 
( working prototypes) of this second 
generation of safety cars: Mini-Car 
of Goleta, Calif,, and Cal span uf Buf- 
falo, N.Y. Cels pan in associated with 
Cornell Aeronautical Labs in Ithaca, 
N.Y. 

The main thought behind these 
multi million-doll a r contracts: Build 
a true safety car that can really be 
mass-produced at a reasonable price, 
Calspan is working with Chrysler 
Corp. and is essential ly modifying 
the Simca 1307/1308, making that 
car sophisticated and producible, 

Mules are just starting to take 
shape, and must of my information 
conies from unofficial sources regard- 
ing Mini-Car's work. Mini-Car will 
supply 25 tost- vehicle structures. 
Some will be styling mock ups, others 
ride/ handling protos, braking cars, 
configuration studies and crash 
structures. 

Basically, Mini-Car is proposing a 



relatively high sills, something like a 
big bathtub made of .018-inch sheet 
metal and foam-filled around the 
periphery. Fenders are solid foam 
except for wheel wells. It's a so-called 
"seif-skinning" foam, which means 
its surface forms a natural glaze — 
smooth or grained — in any color in- 
jected into it. The surface is soft to 
the touch, and the foam's crush rate 
can be varied by changing density. 
This, along with the crushable sheet- 
metal ''tub, 1 ' lets passengers walk 
away from 50-mph barrier crashes, 
The ^pedestrian catcher" includes 
a soft, giving "trampoline" where the 
hood ought to be. Tests in England 
have shown pedestrians normally 
get hit below thigh level and are 
tossed up onto the hood. As the 
driver panic-brakes In reaction, the 
victim slides violently forward again 
onto- the road where he usually 
cracks his skull or gets run over by 
the car that hit him or une passing 
by. So the pedestrian catcher uses 



tempered glass, Fixed windows 
eliminate the weight and complexity 
of roll-up mechanisms. There's only 
one small openable window so the ' 
driver can reach out to pay tolls. 
Ventilation is by forced air. 

To ward off aide impacts, door 
tuners are tilled with lightweight, 
honeycombed sheet metal. Inside the 
proto, small airbags protect front 
riders, and all four passengers wear 
three-point harnesses, In the Mini- 
Car, seats are of thin section, with a j 
clear poly car bon head restraint that 
suspends the seatbaek from the car 
roof. Seats have flexible nylon spines . 
and are upholstered conventionally. 

To allow entry to the rear compart- 
ment, the seat roof suspensions de- 
tach, and the entire buckets flip 
forward. In other ears, no roof sus- 
pension is planned. Pedal -opera ted 
front seals slide forward. 

Relatively thin roll bars — three j 

hoops — are mounted over the wind- 
shield and at the B and C pillars. 




PILLARS ARE INTEGRATED 
UNO OVERALL STYLING SO 
THEY DQNT LOOK UKETHEY 
.WERE TALKED J>M. 



FRONT SEAT HAS NO MOVABLE 
BACK PEDALS MAKE UNIT 
MOVABLE FOR BACK SEAT ACCESS, 
STEERING WHEEL IS ADJUSTABLE. 



TAILU6HT LENSES A RE SOFT YIELDING, 
TRANSPARENT PiAST/C wh/ch is 

unbreakable, rear valance 
PANELS ON EITHER S/DE OF 
LICENSE PLATE ARE ALSO 
SOFT PLASTIC. 



ONE-PIECE WHEEL MW 
EXPOSED FOUR LUO BOLT 
PATTERN. WHEEL- COVER 
STYLING IS SU/LT INTO 
WHEEL DESIGN. 



NO BRIGHT TRIM OR EMBLEMS 
ON BODY SIDES TO REDUCE 
.WEIGHT. TAtlUGHTS ARE ALSO 

wrmour brichtmoldingz ~ 



OUTSIDE REAR - VIEW MIRRORS 
ARE BREAKAWAY TYPE IN SOFT 
HOUSINGS. LENSES ARE 
SLIGHTLY CONVEX 
. fUR BETTER VISION. 



IDOO-pound four-seater with foam- 
filled steel construction, It la a little 
larger than today's Pinto, with a 
104-inch wheelbase, 175 inches over- 
all, and 55 inches tall, 

Mini-Car's revolutionary car will 
have a pedestrian catcher in front, 
self-skinning crush able foam for the 
body, radar-coupled four-wheel anti- 
skid disc brakes, all-independent sus- 
pension, gull-wing doors, transverse 
midship engine, front airbags, th in- 
sect ion fixed glass and three integral 
roll bars. 

The main supporting structure has 



the trampoline to soften slamming 
onto the car booth then moves a 'gate 1 ' 
that cornea up to keep the victim 
from flying back out into traffic. 

Below the trampoline is a small 
trunk compartment with a foot-thick 
foam floor that's part of the front 
crash/crush structure. In a GO-mph 
head-on, the entire front end col- 
lapses at a predetermined rate. 
Bumpers — also foam — are part of 
the system. 

To help keep weight down, all glass 
is of a new thin section about half as 
thick but just as strong, as today's 



with a center brace running down the I 

rear glass. ;] 

Suspension in the Mini-Car mule 1 

is Fiat X-l/9, and the antiskid r 
brakes are basically Porsche as g 

modified by Tevis. Engine is a re- I 
worked Honda CVCC with the Honda I 
five-speed overdrive gearbox. ^ 

Coat analysis studies show that the 
Mini -Car concept shouldn't be any 
more expensive to build or buy than 
conventional production compacts. 
Finished, running cars are supposed 
to be ready for evaluation fay the 
government by May* 1978. + * * 
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Easy 
home color 
prints from 
slides 

by Ivan Berger 

PHOTOGRAPHY EOiTQfl 
Color photo and piifti Of line uuiiwr 



M aking my own color prints from 
slides didn't exactly scare me, 
you understand, but I must admit 1 
let a lot of months go by between the 
time I got my first sample pack of 
Cibachrome and the time 1 took it out 
of my freezer to use It Now I'm 
kicking myself for not starting soon- 
er. It took me only one night to begin 
to get the hang of Cibachrome, and 
one more to start turning out good 
prints like this. 

Actually, a reproduction on a 
printed page can't show you quite 
how good a Cibachrome print is. Un- 
like most color papers, Cibachrome 
has its dyes already in the emulsion, 
rather than forming them chemical- 
ly during processing. That gives it 
really rich and luscious colors and 
— because the dyes act as filters to 
minimize light scattering — increased 
sharpness. Combine that with the 
rich colors and grain! ess sharpness 
you can get from slides, and the re- 
sults are well worth 12 minutes of 
your time and §2 of your money (for 
an 8x10) — especially when you con- 
sider that Cibachromc’a dye chemis- 
try makes it more fade-resistant than 
ordinary color-print materials, too, 

You get custom results 

Then there’s the quality advantage 
that comes from doing it yourself: 
Only wo u know precisely the tones 
you want in your final print. And 
only you know when you want to 
print the whole slide ; when you want 
to fill the 8x10 frame with just a 
portion of the slide, as I did. in the 
color shot here (compare the full- 
slide version partially shown at 
right), and when you want to frame 
your picture in some other propor- 
tion than 8x10 as in my Eiffel Tower 
a hot, also shown at right. 




Color print? like this are easy with now 
Cibachrome. Useful accessories for this 
or any color process {rignp: Brantronics 
Temp-Set bath (lop) for lamperature con- 
trol, Falcon Air-Ev&c bottles (In bath), 
Chroming a drum and agitator printing base. 
Unicolor Jingle Sell programmable timer. 
Prinls show custom cropping (see texl). 



If you're an experienced darkroom 
worker, you can add still further 
custom touched, such as "dodging” 
some areas by partially blocking the 
tight to darken them, or "burning In” 
other areas with extra exposure to 
make them lighter* You can even al- 
ter color balances of selected areas 
by waving gelatine filters above them 
during exposure. 

Since you're working from slides, 
you can see just what colors you're 
trying to reproduce or change and 
check the print against its original. 
lt n » easier to judge framing and crop- 
ping with slides than with negatives, 
too. 

it's easy 

And Cibachrome itself is easy. 
Processing takes just nine minutes 
until you can see what you’ve done, 




Photo Bonn Mitchell 



just 12 until the print is ready to 
hang up to dry (its triacetate base 
won’t curl as paper would). You need 
just three chemicals (developer, 
bleach and fix), plus a water wash. 
The recommended temperature of 
75 L ' F. (24* C.) is easy to maintain, 
especially with a leeway up and 
down, and the steps are each short 
i 'fttease kirn to page JJ7) 
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For nostalgia buffs... 

a rolltop desk you can build 

Turn-of-the-century charm 
makes this piece a natural for any room decor 




Photo; Frink. Lutk 








B ack in the era of the trolley 
car and Model-T, the rolltop 
desk was popular in both home and 
office. Today- it T s a cherished An- 
tique and you can pay as much as 
$1300 and more for a store-bought 
reproduction. Build it yourself in 
fine cherry and you can own the 
charming heirloom you see here for 
& material cost of about $380. You 
build it as two separate units, a 
base and a rolltop. Here s how : 

Step-by-step construction 

I. Rip the strips for all the 
frames- upper, lower and center. 
Use cherry where visible, poplar 
otherwise. 

2. Cut tongues in ends of frame 
side members (use table saw with 
spacer between two outer blades 
of dado set to form two parallel 
cuts at same time). Tenonner or 
homemade jig should be used. 

3. Cut Vi -In. grooves in all side 
and end frame members, V:j in, deep. 
Cut dust covers from %-in, gum ply- 
wood. Make a bit scant to allow space 
for glue. 

4. Tut the pedestal side panels 

to size from veneer plywood. 

5. Use straightedge guide to cut 
veneer panels to exact size. Since 
pieces are too large to handle mi the 
average table saw, a portable circu- 
lar saw is the best, Lise great care 
in setti rig up the guide and use a 
smooth-cutting blade. Cuts must be 




Block clomped lo rule assures accurate 
straightedge placement to saw plywood, 




Identical dado cuts are made before mov- 
ing fence. Outboard work supporl is must. 





Good side of panel is placed down and 
panel is supported by 2x3s on sawhorses. 




Tenon jig and pair ol same-size blades wilh 
spacer are used to cut trams ton guess. 




Siting Gate Mprrujii 
An fTfrd i, Wrtiri 



Grooved end members are added lo side- Corner notchse are formed by gluing 

pieces fiber latter are on dust panel. short W -rn, -thick strips lo the from edges. 




FHOHT-VieW 



END-VIEW SECTION 



e< 
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1/4 n 3/4 naa-irt - 

14 flllQD I 



3/4^s-i/4m iism-u) 
ne reop-E 



1/4 m II 3/4 x ?4 lfit" H> 
12 flEQO.} 



3/4 * 3 b.U x US 1/4" |FI 



Ute a itow - M I tl ng ne*ifi glue rather than 
while to allow ample assembly lime. 



ToothpEek si an dolts keep tape away from 
glue tine on inside pedestal surfaces. 



Counlerborad holes ter wood plugs are 
drilled at rsghi depth with homemade jig 



finish cuts. Note: Tuck nails are 
okay for saw gut do because nil tut* 
ting must be done from the l>cick 
surface of panel in order to obtain 
clean, sharp edges on the face of 
the panel with a portable saw. 

5. Method of notching corners of 
front frame members to allow the 
installation of facing atrip* on the 
veneer side panels is optional : It 
can be done with dado cutter or by 
adding 1 :j, x ; t|j-in. strips to the fronts 
of the frames. The strips are cut 
short at both ends and must be glued 
perfectly centered, 

7, Use dado head to cut (he four 
dado grooves in the four pedestal 
panels. Mark all panels for advan- 
tageous grain orientation and make 
each cut on each panel before re- 
positioning rip fence, 

8, Don't use white ghie or aliph- 
at its; both act too fast for assem- 
bling the pedestals, Plastic resin 
is okay because it allows about 2 5 
minutes assembly time at 70 ‘ F. 



Scrape off all glue run-off with a 

.'urn rp.fMjJ ; " 

MtttflEP CORNERS, CAN 0£ BUTT JOINTS 



xWixW'' i h i 



1/4* 3/4 h E2 H (ft I 



3/4* 12-6/8 k 26-1/4' [Vf 
17 ntQO.5 



* & &/d h ar mi 



a/4 )L 2 1/4* 13 3/4* W 
IftflfOO.E 



(PI 



1/2 X 4 * w 1/3 11 ^3 
(4 fttGD > 

3/4 mas x2fl 1/4' (Di 
[4 R£0o,[ 



*0 3/4 u 2<“ im | 
(4 RE oo J 



Cenldr frame is ssl in place without glue, 
Ihen drilled for screw pHot holes. 

3/4 * 2&1/2 « B 1-1/2" I.AI 



1/4 h 3/4 h 30'' (C) 
!? REQO.L 



3/4 x 2-1/4 si l j-3/4" (K3 
(ft RftQP.J 



3/4 x 2-1/4 n 24- (L| 

112 REQDJ 



HOw TO OftPlP RlANS 

ir i/pw would i *□ iq- bMiJcr hub rrvm lym-tut* 

plant Ofttiillng I ha ppej-n-n I nl ,iruJ n> 111 n p limCn 
HnfinrfllBly, you C«n Ordll 4 *<tt of UvO 36*57-|h.. 
pl*nt, plut rnelo-rlfll Mil, IflT -$12 l»P*n L u rn 1 1 |i rq 
dwlgn*, Depl P*A. H2S Bhsrmafl Avb , Ev&nBiwi, 
Ill M201, Sqm* doll ill d-iror sllphlly iroifl piani 
ihown hunt bciowb am us. ant laalfad of Uq ah-I b 



FACING 

STRIP 



3/4*3M.*2S-3/4 h (J> 
[Z REOD.f 



22 - 
12 REQO.l 



1/4 is 3/4 x 2*-l/4 H 
18 FtEQD.h 



1/2*4* 1 5-3/4 h [01 
[4 HEOO.I 



3/4*. 2-1/4 h 24-lffl J n il 
C4 FEQO.E 



MASKING 



B? 
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Two templates guide router to form 9 /16- 
in. groove with fa -in. straight bit. Re- 
maining 1/16 In, between grooves 

is removed by guiding router freehand. 
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Y nyVe flfren it in the movies: 
They've been drilling for oil for 
ages. They Vo broke, ready to quit. 
Then al] of a audden the well comes 
in a gusher* pouring down on them 
like black rain* Their troubles are 
over; they’re rich. Delirious with 
joy, they splash and rolt in the oily 
muck. Cot, 

With slight changes in the script, 
this could lie the true-life story of 
the Douglas Mitchell family living 
near Bartlesville, Qkla. When Doug, 
a forestry expert turned amateur 
prospector, recently struck oil in his 
back yard, the Mitchells didn’t romp 
in the muck, nor did they become 
rich overnight. Though the we IE was 
pumping a healthy 7 b barrels of oil 
a day at $11 a barrel, it would be a 
long time before the Mitchells could 
begin to enjoy their good fortune — ■ 
they'd be paying off mounting bills 
and loans. 

While more people are finding nil 
in odd places, not everyone can expect 
to. It helps, of course. If your back 
yard happens to be in Oklahoma, a 
state known to contain oil deposits. 
The fir^t oil discovered there way at 
Bartlesville, the Mitchells’ home 
town. That's why Doug's father, a 
long-time oilman with Phillips Petro- 
leum, acquired the mineral rights to 
the property when he bought the 
land. His foresight paid off. 

Long, tough road ahoad 

But it wasn't easy* Before Doug 
went into prospecting, he had been 
holding down two jobs and Ins wife, 
Linda, taught school to make ends 
meet. When ho decided to take the 
gamble, he had to give up his jobs 
and the family of six had only 
Linda's teaching for support. They 
grew as much food as possible anti 
tried raising cattle, but crop and 
cattle losses added to their troubles. 
Doug worked lK-honr days while 
other family members helped with 
farm chores, Linda, whenever she 



wasn't teaching, was out back with 
Doug slinging well pipe iirOund like 
a toughened, seasoned oilman. They 
sweat night and day for a year, Doug 
borrowed on his life in sura nee and 
took out every bank loan he could 
wangle. He scrounged second-hand 
equipment, much of it old and out- 
moded. He had bet his last buck on 
a hole in the ground. 

The first step was installing a K- 
type Star sp udder — an antiquated 
cable-tool drilling rig used in the 
earlier days of prospecting. It cost 
$500, kept falling apart and spent 
almost as much time in the repair 
shop as on the job. The crown h heave, 
n heavy pulley wheel, fell off one day, 



nearly kilting Doug. Cable-tool equip- 
ment hits now largely been replaced 
by modern rotary drilling rigs. But 
rotary drills are expensive. 

Slow going 

A cable-tool rig consists of a heavy 
steel mast with a pulley at the top. 
The drill stem and bit are suspended 
on the end of a steel cable that runs 
over the pulley and is spooled around 
a motor-driven drum at the base of 
the mast. The drill ia raised by power 
and drops by gravity, continually 
rising and falling in the well casing 
as the bit chisels away the rock. 

Dung doggedly drilled away for 
two months in the bitter cold of mid- 




Qid rocker- atm pump pours out a steady (low of oil from Mitchell ranch near 
Bartlosvtlle, Okls. Wall Is now paying on after much time, sweat and money 



Striking it rich- 

oil in your own back yard 

They laughed when a young couple decided to try foroil 
on their small ranch in Oklahoma, Their equipment was 
antiquated, their money almost gone* Then finally, after 
months of grueling toil and frustrating moments of near 
failure, they brought in a gusher. Nobody's laughing now* 

by James M. Liston 



(H 



POPULAR MECHANICS 



winter art the bit inched slowly down. 
Son -I im, 1.1. became u helper tin the 
M crew/ A drill crew on auch a rig 
usually consists of the driller who 
operates the equipment and a "tool 
dresser'* who sharpens bits and 
washes santl samples. The wind hlow- 
t jug across the Oklahoma prairie in 
January can be vicious, but -says 
i Doug: “Nd man ever haul a better 
crew r . Linda and Jim kept me guing." 

He kept going until he had reached 
1 12S7 feet by the end of February. 

Now came the crunch. He needed 
, more pi[>e and pumping equipment. 
He was out of money and there was 
nothing left to borrow on. If he 
j ' didn’t complete the well, they'd he 



hopelessly in debt and would lose the 
ranch. It began to look iia if he had 
dug a hole he couldn't get out of. 

Help comes running 

Hut word got around among 
friends and neighbors, even people 
they had never heard of: The Mit- 
chells had problems. Suddenly things 
started happening. One stranger 
offered the use of a winch truck, 
Others contributed tools, tubing, 
rods, a pump and two 1 .00- bar ret 
storage tanka. 

“With help like that, we felt we 
just had to succeed." says Doug. 

The well looked promising. Minute 
truces of oil were beginning to show 



up on the drilling tools and in hot turn 
samples. Some oilmen rub a pinch of 
sand between their lingers while 
holding it up to an ear and claim they 
can "hear" oil — a difference in the 
grittiness of the sand. Watching for 
oil traces on the tools is called 
“catching teardrops." The Mitchells 
were definitely catching tears. 

It wan time to call in a contractor 
to "treat” the well — prepare it for 
production. The -i-ineh steel casing 
first has to be cemented in place at 
the bottom. Then a probe is lowered 
that produces a radioactive log of the 
well. This gives a cross-sectional 
'‘map" of the various formations* 
helping to determine the best depth 
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THREE STEPS TO MAKING A WELL PAY OFF 




CEMENTING 



PERFORATING 



FRACTURING 



OIL BEARING 
ROCK 

FORMATION 



SAND AND-WATER 
SLURRY PUMPED IN 
UNDER PRESSURE 
WIDENS CRACKS AND 
HOLDS THEM OPEN, 
INCREASING OIL 
FLOW TO WELL 



EXPLOSIVE CHARGE 
BLOWS OUT WALLS 
OF PIPE, CREATING 
CRACKS IN 

SURROUNDING SOCK 



CEMENT PLUG 
SEALS BOTTOM 
OF WELL PIPE 



Dulled drill bits must be 
constantly hammered back to 
, shape with a stedge, then 
resharpened — c ailed tool 
dressing — as shown in upper 
photo. In lower photo. Milch a If 
family poses in Iron! of 
ancient cable-type drill rig 
that brought In the well. 
Drawings show slaps in opening 
well bottom so ail Hows in. 



Linda Mitchell guides section 
ol well pipe into place as 
husband Ddug lowers it {near 
right}- Two worked together as 
team during long drilling 
ordeal Al far right, Doug 
climbs ladder to check ail 
Level in storage tank with a 
simple "•dipstick" — a long pole. 
Instrumentation isn’t fancy. 
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How to replace 



Y our biggest problem with disc 
brakes ia worn pads. Inspecting 
and replacing pads isn’t difficult 
when you know tricks the pros use, 
and follow an orderly procedure. 
Frequent brake-pad inspection 
pays dividends. If you do it every 
time you’re supposed to rotate tires, 
you should never have to resurface 
or replace rotors (discs), 

A brake- pad replacement kit, 

which generally consists of four pads 
— two for each of the two front 
wheels — and other necessary parts, 
costs $3 to $13, depending on the 
car. But remember that the main 
cause of rotor failure is the wearing 
down of pads, leaving metal scraping 
against metal. 

Pistons and pads 

Disc brakes have one, two or four 
hydraulically driven pistons that 
force pads against revolving rotors. 
Except for some trucks, two-piston 
units are pfl9&6. They were used on 
1963-66 Studeb»kers t first in the 
United States to offer discs. 

Except for 1970 AMC models, 

1 $70-72 Dodge Darts and Plymouth 
Valiants, and Corvettes and Camaros 
with disc brakes at ad four wheels, 
all curs with discs since 1970 use 




INSPECT OUTF R 
VAO A1 CAUPF A 
^ INUS 



Pad inipectton can be done wilhoui having 
lo remove calipers on Dele o-M oral no as- 
semblies and on some Kelsey -Hayes uori&. 

either Delco-Mnraine + Kelsey -Hayes 
or Bend ix one-piston units. Discs 
with four pistons were mostly used 
before 1970 and on the above ex- 
ceptions. 

Disc brake types 

Wo don't have space to discuss re- 
padding all types, so let's concen- 

BS POPULAR MECHANICS 



PAD 



5MOF 



SHOE 



NEW SHOE 
AND UNtNG 



HEAOY FOfi 
1-HEP! ACE ME NT 



Check Pie thickness of the disc-brake pads 
periodically so you don't score discs. 



trate on Del co-Moraine and Kelsey- 
Ha yes one-piston units, used in near- 
ly 9.8 percent of all cars with disc 
brakes built in the ’70s, Only Pinto, 
Mustang II, Maverick and Comet 
use the Bendix one-piston unit. If 
your car's disc-brake unit is other 
than the two discussed here, you 
should have little trouble changing 
Us worn puds if you follow these pro- 
cedures, with slight variation, 

Delca- Moraine one-piston units 

Cars using this system are: 

■ Buick intermediate and compact 
models, 1969-76, and Hoick full-size 
models, 1970-76. 

■ All model Chevrolet** (except those 
noted), Cadillacs, Qldsttlobiles and 
Routines, l96‘h7G P 

Inspect the outer pad: Look in 
each end of the caliper, where wear 
is usually greatest. Check inner pad 
by looking through the inspection 
hole in the top of the caliper. 

If either pad is worn to about the 
same thickness as the metal shoe to 
which it’s riveted,, replace both pads 
and those on the disr unit of the 
other wheel. All-around replacement 
assures braking equalization, 



Seal plvton In bor* using C-cll amp (Delco- 
Mprsine single piston, Slap 4). 




steps in replacing the pads of a 
Deko-Moraine single-piston setup: 

^ With u clean spoon, dip brake* 
* fluid from the master cylinder 
reservoir so it remains about onq^ 
third full. Discard Ehiid, Make sure 
you’re not taking fluid from the 



wrong reservoir by tracing brake 
lines to see which feeds front discs 
and which feeds rear drum brakes. 
Don’t unscrew the brake line to 
draw off fluid, and don’t empty thej 
master-cylinder reservoir of all its- 
fluid. Doing so will make it neces- 
sary to bleed air from the hydraulic 1 
system when you’re done, anti who 
wants to get involved with that! 

O -Tack up the front of the car, 
** making sure everything is se- 
cure, Remove the front wheel assem-* 
hlies. 

2 Put a seven-inch C-clamp on thtf - 
** caliper so the solid aide of the 
damp rests against the back of the 
caliper and the screw end rests 
against the metal aide of the outer 
shoe, J 



J ighten the C-clamp as much as 
you can to move the caliper out* 
away from the car and push the pis- 
ton to the bottom of the bore, 

C With the caliper moved out and 
** the piston bottomed remove the 
Odamp, 

£ U nacre w the two mounting bolts 
v which attach the caliper to the*, 
support bracket. Note that bolt heads 




R*(*a» ih* c*IJp*ri from the support , 
brackets by unscrewing the bn I Is, 



are behind the caliper. Use a socket m 
ami ratchet, if you have them, but 
you can also work an open or box* ■* 
end wrench into position, 

7 Lift the caliper off the disc. You 
* needn't disconnect the brake 









Lubricate 1h e parts of the caliper assem- 
bly as Indicated In color above. 



hose, but be sure that you don't put 
stress on the hoae. 

O You can now remove inner and 
“ outer pads. If either is stuck, pry 
it off carefully with a screwdriver, 
but watch out that the tool doesn't 
slip and damage the caliper, 

0 Remove anti rattle fshoe sup- 
^ port) spring — it will be lying 
either in the piston cavity or on the 
inner shoe. Place this .spring with 
the new pads. It will he reused. 

1 A Turn to the two inner ears of 

* ** the caliper. Push out and dis- 
card the sleeve from each. Remove 
and discard the rubber bushings in 
the grooves of the four caliper ears. 

You should have four new bush- 
ings and two new sleeves in the pad 
replace merit kit you've purchased. 
Make sure they are the right pads 
for your Delcc-Moraine unit, 

1 ^ Clean holes and bushing 

* ™ grooves in the caliper ears 
with a rag and wipe dirt from mount- 
ing holts. Do not use an abrasive 
cleaner. It will rub away the plating. 



Four dlftc-breke-pad types that vary de- 
pending on configuration of the calipers. 




HALF WOO N NO NOTCH 

NOTCH TYPE TYPE 



If bolts are corroded or bent, replace 
them. Clean inside of the caliper. 



12 



If fluid Is apparent on the pis- 
ton dust boot, the caliper 



should be overhauled. Otherwise, 
wipe the boot dean with a rag. 



13 



Use good-quality silicone lu- 
bricant to lubricate entire sur- 



face of new sleeves, new rubber 
bushings, bushing grooves and tips 
of mounting bolts. Install rubber 
bushings in caliper ears by hand. 



By hand, install sleeves, posi- 
tioning them so the ends that 
face the pad assemblies— the inner 
ends, that is— are Hush with the ma- 
chined surfaces of the ear,s. 

< (5 Four variations of inboard 
• ^ pad assemblies arc made for 
Delco- Moraine units, 1 : no-notch, half- 




Spdngft thal hold disc- drake puds: At left 
is the spring-wire, ant I rattle spring; (He 
clip type Is shown at right 



moon notch; Hat notch without hole, 
and fiat notch with hole. Your varia- 
tion depends on the caliper your car 
uses. Examine the setup to identify 
that and proceed with installation. Re 
sure to note that no-notch and half- 
moon notch pads have a spring-wire 
antirattle spring and the other varia- 
tions use a spring-wire antirattle 
spring or clip-tvpe spring, 
t A If your Unit has a spring-wire 
antirattle spring, place it in 
the center of the piston so the 
spring's two tangs point up and to- 
ward the front of ihe caliper. Put the 
new inner-pad assembly in the cali- 
per so the bottom edge of the shoe 
rests against the spring's tangs. 
Shift spring, if necessary, so its 
tangs will fall in the center of the 
shoe. 

Press down on the ears of the shoe 
to get if to lie flat against the piston. 
With the assembly properly seated, 
the spring's tangs won't extend more 
than 0,100 inch above the base of the 
shoe. 




INNER SHOl 



Art: Peter T io| n 



Inner pad ia installed with the help Of Ihe 
Spring -wire, antirattle Spring. 



< ? ^ X r>ur un ^ s use fl clip-type 

* ■ spring, place its top tang over 
the notch En the center of the inner 
shoe or into the hole from the rear 
of the shoe and press the spring on. 
It should fit the shoe securely at top 
and bottom. 

Place the pad assembly on the cali- 
per and press down on both ends un- 
til the shoe falls into a fiat position, 
resting on the piston. 

4 O With inner-pad assembly in 

* place, put the outer-pad as- 
sembly in the caliper so ears of the 
shoe line up with caliper ears. 

H q Lift the caliper and rest but- 

* ^ tnm edge of the outer- pad as- 
sembly on outer edge of the disc. See 
that no clearance exists between tab 
of the outer shoe and caliper, 

Ort You should have a clean piece 

of Vi x. I x 2Vi-ineh metal 
stock handy for use as a bridge 
across the cutout in the caliper. 
Bridge the cutout and reattach the 
C -clamp, making sure it's dean to 
keep from transferring dirt to the 
pad, 

Do not tighten the C-eEamp too 
much — just enough to hold the bridge 
securely and press the outer-pad as- 
sembly against the caliper with mod- 
erate presure. 

O ^ With Vise-Grip or Channel- 
“ * lock pliers, clinch both ears of 
the outer shoe, Hold pliers % to Vi 
inch away from the outer edges of 
the ears. 

Ears must, be clinched flat against 
the caliper housing so no clearance 
exists. If there is clearEtnce t do the 
clinching again. 

Oj Remove C-clamp and place 
caliper over the rotor, lining 
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After spring it titled securely, the inner 
pad can be fitted to the caliper, 



up holes in caliper ears with holes in 
the support bracket. Be sure the 
brake hose is straight. 

23 * np,ei ' t mountin K bolts through 
sleeves in the inboard caliper 
ears and push bolts through to en- 
gage bushings in the outboard ears, 
starting belt threads into the support 
bracket carefully. Don't cross-thread. 
Tighten bolts with a torque wrench 
to 30-35 ft-lb. 



2^ After installing new pads on 
“™" both wheels, put on wheel and 
tire assemblies and fill the master 



cylinder with brake fluid meeting 
heavy-duty standard SAB J1703, 
Pump the brake pedal a few times 
urnl recheck fluid level. Add fin id if 
necessary to bring level within l 1C 
inch of the reservoir top. 



Kelsey 'Hoy es single piston unit 

Cars using this system are: 

■ All AMC models, 1971-76. 

■ Plymouth Fury. Belvedere. Saleh 
Kite and Barracuda; Dodge Monaco,, 
Polara, Charger, Coronet and Chal- 
lenger; Chrysler i except the 1969 
Imperial). 11HJD-7G. 




Outer pad assembly Is fitted and attached 
to Hie caliper as shown here, 

as 



■ Ford; Mercury; Mark III and IV; 
Thu nderbird, 1968-76, 

■ Lincoln* 1970-76. 

■ Cougar and Mustang {except Mus- 
tang II), 196&-7&; Montego and 
Torino, 1968-76; Fair lane anti Fat- 
con, 1968-70; Comet, 19G8-G9, 

Lets start with the Kelsey-Hayea 
unit on Chrysler and AMC models. 
Inspection of pads is the same a a for 
the Delco-Moraine brake. So are pre- 
liminary steps of removing brake 
fluid and raining the car. Now pro- 
ceed i 



■| With a socket, remove the cal i- 
™ per guide pins and positioners 
to separate caliper and adapter, 

2 Slowly move caliper out and 
away from the rotor. 

^ Fashion a hook from a wire 
^ coathanger. Hook one of the ends 
through caliper, the other around a 
suspension member so caliper hangs 
without straining brake hose, 

Remove the inner and outer pad 
assemblies, and the antirattle 
spring. Save the spring. 

C Use a drift to remove and discard 
^ outer bushings from caliper 
holes. 

£* Slide inner bushings off guide 
” pins; remove positioners. 

^ Be sure there is no fluid leak, 
* Uu a dean hand to push piston 
hack in place if you can. If not, use 
a clean C-clamp, 

8 Install two new inner guide-pin 
bushings from your pad replace- 
ment kit in the caliper with the 
flanged end of the bushing on inner 
side of the caliper. 

Q Compress 1 bulges of the two ollt- 
^ er bushings and work them iribj 
their respective holes in the outer 
holes of the ealiper, Press in [dace, 
if necessary, with the Wat side of a 
screwdriver tip. 




VlSC OO IPS 



For infllji llation oi ttia outer shoe (Step 
21, page 87), ‘■vise-grip" pliers are used. 




Caliper is ro placed on disc by aligning 
guide pin holes. (This Is the Kelsey-Hayes ¥ 
sing ta -pi stem unit)* 




* 

Guide pine are Installed, as you make 
sure that the positioner a are In place. 4 



1.0 ^ b le new inner-pad assembly 
Into adapter* Metal 5 hoe must 
be seated fully in adapter recess, 

■ti Slide the new outer-pad as- 
* » sembly into caliper so the an- 
ti rattle spring slides nver outer part 
of the caliper. Be sure metal shoe is 
seated fully in caliper recess* 

12 inner-pad assembly in 

place and carefully slide the 
ealiper in position oil adapter and 
over rotor. Align guide-pin holes. 

4 O Install new positioners on 
guide pina with the stamped 
arrows on the positioners pointing 
upward. Working from the inboard 
side, install positioners and guide 
pins through the bushings ami holes, 
1 Jk Press on ends of guide pins 
and thread them in place. 
Take care not to cross-thread. Tight- 
en guide pins to SO-’W ft, lbs, 

< E Refill master cylinder with 
brake fluid meeting Depart- 
ment of Transportation standard 3. 
Mopar brake fluid is recommended. 
Press brake pedal n few times and 
recheck master -cylinder fluid level. 

The Kelaey-Hnyes single-piston 
disc-brake system used on Ford Mo- 
tor Co. cars is repadded similarly. 
The major difference is that two 
antirattle clips are used. * * * 
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Hydraulic shock absorber tor cyclists 



II you've gal a waterbed at home and yearn far Ilia 
earn* kind of comfort on your motorcycle, you can 
Install a Travel Ease Water Cushion on Its seal,, 
For winter riding, fill il with hot water — but add 
rubbing alcohol far antifreeze. Rider and p as.se n- 
ger cushions, are individually adjustable. 524.95 
ppd. JML Products, Box 3708-A, Milwaukee* Wis, 
- 53217. Specify make, model, year of bike. 



Bolt-on bike engine is self-starting 

r This mini gas engine for bicycles needs no starling 
rope iq get It going— it starts 1 1 self as you roil 
along. Basically the same engine as Ague Bug 'a 
outboard motor, it hits up to IS mph, gels over 200 
miles to the gallon. Si 74.9-5. Aqua Bug International, 
100 Merrick Rd., Hockvilie Centre, N.Y. 11570. 





New generators for 
stand-by power 

Power insurance (or ihe 
home is given by Onan's. 
new series ol portable 
generating sets that pro- 
duce 120/240-v- power. 
Used with Onan's trans- 
fer switch, they can meet 
a house's electrical 
needs during a shod or 
extended outage (see 
Your Own Electric Pow- 
er — Whenever You Need 
It. page 102, July 74). 
P-series sets have tubu- 
lar carrying frame or 
hood and dolly shown, 
with wattages from 2000 
to 5500, Prices; $616 lo 
£1200. On&n Corp., 1400 
73rd Ave, M.E., Minne- 
apolis, Minn. 55432. 





Multipurpose drive Ml 

Easy-d river toolkit has reversible 
ratchet in Lexan bait that gives 
large grip lor lets ol torque, in- 
cludes heavy-duiy blade, drive- 
shaft screwdriver bits, V< and 
-36 -in. drive socket adapters; 
$11.95. Creative Tools, 309 Coun- 
ty Si., Bennington, Vt, 05201. 



Fast oil finish 

Tru-Oil gives hand-rubbed finish with- 
out rubbing. Works on stained or un- 
stained, old or new wood. Needs no 
separate filler, dries in 60 to 90 
minutes; a-oz, can $3.50. spray can 
£2,19, plus $1 postage and handling, 
Irom Birchwood Casey. 7900 Fuller 
Rd,, Eden Prairie, Minn, 55343. 



Pipe wrenches for 
Ihe do-ll-yourselfer 

Four pipe wrenches de- 
signed especially for home- 
owners feature full- floating 
hock jaw, forged hardened 
steel jaws and I-beam han- 
dles with comfortable grips. 
The tools are patterned af- 
ter Ihe Ridgid line of heavy- 
duty professional pipe 
wrenches. Sizes available 
are 8, 10, 14 and 18 inches. 
Suggested r el ail prices 
range from £3.99 lc £11.49. 
Tha 14-inch model shown 
here is $7.99 suggested re- 
tail. Ritco Hardware Dlv., 
Ridge Tool, 321 Summer 
SL, Elyria, Ohio 44035, 
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Beginner’s drill 



T his simple drill preas, designed for the person who 
needs an inexpensive machine for small projects, can 
be built with common hand tools. 

If you have an old sewing-machine motor and a Vi - 
in. drill chuck, you can build the drill press for about 
$15, Despite low cost and simple construction, it will 
drill Vi-in. holes in hardwood or light metal without 
overloading, and work with enough precision for the 
del irate drilling many hobbyists require. 

The ball-bearing spindle for the drill press is a bicycle 
axle, hub and bearing assembly made by Union and 
sold by Schwinn dealers for about $5. Axle threads fit 
"'h-24 thread commonly found on ^i-in, chucks, Spindle 
and motor are fixed in place and the table moves to feed 
the work to the drill bit. Table height is adjustable by 
means of a turn buckle, which is also a depth stop. The 
metal plates are standard items anti already have the 
holes required, although some of these may have to be 
enlarged, Ends of wood parts must be square, as final 
alignment will depend upon them. Use a miter box or 
allow extra material for truing with coarse sandpaper. 

Start build iag with the spindle assembly. Assemble 
parts with the hub in place and mark locations for six 
fi-32 bolts to hold the hub. Disassemble, drill fl Gd-in. 
holes for bolts, reassemble with eyebolts si ml other hard- 
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TWO SHOP TOOLS 
YOU CAN BUILD 
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press 



by Richard F, Cutler 



mire in place, Holes in the bike hub 
may require alight enlarging to ac- 
cept bolts. 

Make the column assembly next, 
then begin the table assembly by at- 
taching nylon chair glides to the 
^ backboard. Glides must not be more 
than S 16 in. thick; I used Himccrck- 
* Cross type 1S3GC. Attach corner 
plates to the backboard and sub table; 
since some screws must be placed 
near board edges, clamp boards near 
the screw holes to keep t lie wood 
p* from splitting as screws are driven. 
Attach corner braces, turn buckle and 
table- Turn buckle size is measured 
between centers of eyes in fully 
closed position. 

Epoxy brass tubing ' from a hobby 
shop > into spools with 1-in, dia. 
^ rims (Coats & Clark and Star are 
best i . The table assembly may now 
„ he attached to the column, Adjust 
turn hue kle^ mo the table moves freely, 
without excess binding or play, hast- 



en the spindle assembly to the column 
and hook up the table-lifting hard- 
ware; adjust if necessary. 

IJuild up the pulley, and drill eight 
equally spaced 9 64-in. holes around 
the edge. Coat inside surfaces with 
epoxy, bolt together, Coat V -groove 
with epoxv and place in warm <'150* 
F. i oven until cured; repent coating 
until groove looks glossy. Drill ceil- 
terhole to ^ in., attach pulley to axle 
with hardware sup] died with huh. 

Most motors used with a standard 
Singer belt (part No. 198651 } will 
require a Vj-Sn. spacer {two pieces 
of 1 H -in, hardbourdt, Spacer thick- 
ness should make the belt srsug but 
not tight. Most sewing-machine mo- 
tors are rated at 1 15 hp at 5000 
rpm; this gives it bit speed of about 
1000 rpm. Install the outlet box and 
switch after the motor is mounted. 
After adjustments are made, the 
drill press may be taken apart for 
sanding and finishing, * * * 




Sp India assembly contains a bicycle-hub 
bearing and tab I a -lifting linkage. 




Thread spool* serve ai rollers for table 
movement; iurnbudtles pernill adjustment. 



Parts cleaner 



A fter working on a car or lawn- 
mower, yon want something bet- 
ter than a pan of kerosene to clean 
parts in. I built a parts degreaser 
like those used in garages, holding 
„ costs down by uaing a portable elec- 
tric drill and an inexpensive drill 
pump. The basin is a radiator drain 
pan, supported by three angle-iron 
legs attached with aluminum straps 
Pop-Riveted In place. 



Three angle- iron braces bolted or 
welded to the legs form a shelf for 
the kerosene tank, a 2 Vs-gal. gas can 
held in place by the 1-in. drain tube. 
I Handle and till vent on the eari are 
removed. A 1-in, tub drain goes at 
the center of the pan, with a match- 
ing threaded fitting soldered to the 
drain tube — which is soldered to the 
tank when the rest of the assembly 
is complete. Prill mounts on the 



platform with u O-bolt of l 4-in, 
steel rod threaded at the ends (or 
threaded rod), Clamps shaped from 
1 ?, x ' ! 4 in. aluminum bar slock hold 
the pump. The discharge tube is 
'j -in, copper tubing, the splash 
shield la galvanised t*heet metal Pop- 
Riveted to the pan (With standoff 
brackets for a lipped pan), Suction 
and discharge lines to the pump are 
vinyl tubing .- — Douglas Blodgett 




Degreaser circulates 

kerosene iTorn lank to 
basin and back for 
cleaning grime-laden 
pans— and an old 
toothbrush is a good 
scrubbing loot Unit 
is powered by Vi -in, 
poriuble electric 
drill driving a small 
pump. Platform ol 
l 4 - in. plywood 
allows removal <jf 
drill or pump for 
other u se. separately 
or cogeibar. 
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AiA ail me from lhat phone 
over there/ said Gerald 
Kruse, equipment supervisor at a 
large San Francisco telephone 
exchange. I did, and his phone 
began to ring even as 1 pulsed 
out the last digit on the push- 
bullon phone I was using. 

'That's electronic switching at 
work,"' Kruse starled to explain; 
bul before he could finish, t 
heard a short beep tone on the 
fine. "This is a caFi coming in for 
you,” he said. 

I pushed down my switch hook, 
then released it. Kruse was on 
hold, and I heard another voice: 
"We're ready for the next dem- 
onstration/' it told! me, 

I hit the switch hook again to 
put that cail on hold and bring 
back Kruse, Then we all hung up 
to try a new trick: three-way call- 
ing. I phoned Kruse and put him 
on hold by hitting the switch' 
hook. I heard a pulse interrup- 
tion, then a new dial tone. Puls- 
ing a second number brought 
back my other caller, a mainte- 
nance man else where in the Pa- 
cific Telephone building. After l 
touched the switch hook again, 
Kruse was on the line wilh us. 

"You can go on doing this al- 
most indefinitely/' he explained, 
"as long as each new line you 
bring into Ihe circuit is equipped 
with the three-way calling fea- 
ture. 

Our conference call over, I 
hung up and punched out a spe- 
cial code. Then Kruso and | went 
lo another part of the building, 
knowing that any cal is we got 
would follow us there 

Not futuristic — they're here 

There was nolhing futuristic 
about the telephone services I'd 
just been using. They — and other 
features like Speed Calling and 
International Direct Distance Dial- 
ing— are already available to mil- 
lions of U.S. telephone subscrib- 
ers as part of improved swiiching 
systems. Alter 197B, even mobile 
telephone users should have 
some of these custom calling 
services. 

Yet these improvements will 
□ II take place behind Ihe scenes, 
as part of a new revolution In 
telephone central-office design 
called the Electronic Switching 
System, or ESS for short. 

Few of us realize that the tele- 



phone sitting on our desk or 
hanging on the wall is merely the 
first link to e vast, invisible 
switching network lhat provides 
communication to all parts of the 
world. While the telephone in- 
slrumenis in our homos change 
little over the years, modern 
technology is making big changes 
in the rest of the network. For 
example, the invention of the 
transistor at Bell Laboratories 28 
years ago has led down, a long 
road of research and develop- 
ment to ESS. 

ESS lakes Ihe place of con- 
ventional switching systems lhat 
rely primarily on electromechani- 
cal call processing, In ESS, call 
switching is still performed by 
mechanical (though ultramodern) 
rerays. Sul its control and mem- 
ory sections use solid-state com- 
ponents — 122,700 transistors In 
the metropolitan -type No. 1 ESS 
I was visiting — all mounted, to- 
gether with other circuit compo- 



Amplified handsel (lap; note extra circuitry 
compared to standard model below it} will bring 
clears r reception to rural customer*. 
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by Joseph Zmuda 
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• f Maintenance mart 

I* at telephone central 

* attic® communicate* with 
Electronic Switching Syf tem 
^ESS) through a teletypewriter 
alia used to matt* programming 
thatigea. ESS dlagnoaei its own 
and iystem’* trouble*, prints 
trouble report* on the iame 
teletype machine- 






i let! tii, on plug-ln modules that are 
easily replaced hi event of failure. 

Along with the reliability and the 
rapid action of near-total automa- 
tion, ESS also saves money through 
more efficient maintenance proce- 
dures. It's more compact, tooi this 
particular ESS machine, capable of 
handling up to 11 0,000 calls per hour, 
occupies just half of one floor of the 
building, The newt and aesthetically 
pleasing banks of modern equipment 
give the office room the feel of a data 
processing center, 

Touch-Tone and beyond 

There is one revealing sign in our 
homes and businesses of the change 
in telephone technology, the push- 
button Touch-Tone phone. While all 
switching systems can be adapted to 
Touch-Tone calling, ESS features it 
as part of Its program design. But even 
in the way it handles Touch-Tone calls, 
ESS is different, because it responds 
inula fitly to Touch-Tones and dial 




Information operator uses computer-con- 
trolled microfilm for instant access to as 
many as 15 million listings. 



pulses. That's how my call to Kruae 
got through au quickly — operating 
mure than 2 million separate ope ra- 
tions in the time it takes tu complete 
a call. 

A switchboard you 'talk' with 

ESS has stitt another virtue: easy 
programmability. Conventional ex- 
changes must be rewired in order to 
change your phone number or the 
type of service you require. With 
ESS, the phone company can alter 
the programming of any line through 
teletypewriters located in the central 
office and plant service center, This 
means quicker service changes, since 
phone company clerks can now pro- 
gram ESS directly, rather than 
having to wait for maintenance per- 
sonnel to make needed wiring 
changes. 

It also gives the customer some in- 




Mnnual aw Ll thing, a 3 

shown Jfi this 1879 
engraving, contrasts 
starkly with the speed, 
efficiency, accuracy 
and lew manpower 
needs of today's 
ESS exchanges. 
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stunt programming capability, using 
hts pushbutton (or dial} phone in- 
stead of a teletype. Phone in an ac- 
tivation code and a phone number, 
and your calls are automatically 
transferred to that number till you 
dial the deactivation code. 

With this Call Forwarding feature, 
you don't have to risk missing im- 
portant calls, whether you're going 
next door or even out of town. When 
calls are forwarded, the calling party 
is billed the norma! rate to your 
phone while you pick up the addi- 
tional message units — or toll charges 
- — to the forwarded location. 

Speed Calling, toe 

Speed Calling, another ESS ser- 
vice, allows an individual to reduce 
the number of digits needed to dial 
frequently called numbers. Depend- 
ing on which service you order, you 
can store up to eight or up to 30 com- 
monly called n umbers ill the ESS 
memory system, and then dial them 
(even long distance numbers' by en- 
tering only three or four digits in- 
stead of the usual seven or ten. Aside 
from its speed, this service cuts down 
on miadjaiing. 

Inside ESS 

Hut the advantage of ESS may be 
less in the extra services it can pro- 
vide than in the efficient way that it 
performs them. Mechanical switch- 

GpHcal fibers (shown here 
being made by a new Bell 
Labs process) carry modu- 
lated beams of light instead 
of electricity. They may re- 
place wires in underground 
telephone cables of the 
not-toQ-distant kiture. 



ing machines delegate pieces of com- 
mon equipment to customers for the 
duration of each call. Hut ESS cuts 
down equipment needed by constant- 
ly scanning every line it handles and 
switching only when it senses it can ^ 
perform a useful function. The semi- 
conductor logic circuitry of ESS's 1 
Central Control (CO interrogates 
each line five times a second, sensing \ 
when a customer baa picked up his 
phone, needs a dial Lone, or has be- 
gun to dial, then moves on to see 
what everyone elae's phone is doing 
before Coming hack to the first cus- J 
tomer — 200 milliseconds later. 

Information about calls in prog- 
ress and about the condition of equip- 
ment is continuously updated in a 
temporary memory called the Call * 
Store. CC even checks itself; and 
data about troubles there or else- a 
where in the ESS system is immedi™ 
ately printed out on the same teletype 
that the ESS personnel use In com- 
municating their Instructions to the 
machine. Ih addition, should a major 
trouble occur in Central Control, a 
duplicate CC ia ready to take over *, 
until repairs are completed. 

How CC will operate in any given * 
situation is determined by informa- 
tion stored in a semipermanent mem- 
ory, the Program Store, Thousands 
of thin, aluminum memory cards, 
each containing thousands of mag- J 

turn 1q pftflO 129} \ 
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Too’* lor cassette repair 

include: Audio Accessories kit 
(far left) wilh spare shell, 
splicer, and splicing tabs: 3M 
kit (top left) shown in mom 
dela l below; Edita 1 1 splicing 
block (left) with g-plicing tabs* 
special lape-anarking crayon, and raior 
blade. 3M kit (photos below) includes stops 
that fish broken tape ends out of cassette 
Shell, splicing block to repair broken ends 
winder to take up slack in tape after 
completion of repairs. 



Snarled and 
. broken 
cassette 
tapes can 
be fixed 



by Robert Charolats and Ivan Berger 



C assette tapes don't break 01 snarl eh often as they 
used to — improve merits in cassette construction 
have seen to that. But the cheaper cassettes still are 
often troublesome* and even the better ones cause 
occasional problems — invariably on recordings that 
simply can't be duplicated. 

Those problems may seem baffling — curlicues of tape 
snarled in your recorder's, works, broken tape ends hid- 
ing shyly inside the cassette's plastic shell, even seem- 
ingly Intact ones whose tajie refuses to budge — but they 
can be cured* All it takes is a little knowledge* a steady 
hand, mid the right tools, 

The moat common cassette problem Is the jammed cas- 
sette whose tape won’t move* The cause usually is fric- 
tion inside the cassette, and an uneven "puck" of tape 

tPtntmp ! , .-h r> Jp / i. tQff Jgffj 
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Build this raft boat 
for under $450 
- with power 



ft took only a week of 
evenings and $385,65 
to build this simple and 
handsome pontoon deck 
boat. That price includes 
two electric outboard 
motors for power, steering. 



by Michael McDougall 

I n several evenings' work you'll be 
ready to launch, nnce you start 
building this attractive pontoon boat. 
It va simple to construct, performs 
well, and the price is right. My coat 
was $385.65, and though prices have 
gone up, you can still built] youra for 
under $450, including twin-screw 
electric power. 

One key to the low cost is the avail- 
ability of plastic-covered foam pon- 
toons originally designed for a cata- 
maran sailboat, l ordered each of 
them for $65 plus $5 handling f.o.b, 
from the Formex Carp., Box 812, 505 
Belvedere Kd.> Elkhart, Ind. 16514, 
They are now $85 plus $5 handling 
apiece, and worth it. The AB3 cov- 
ering of the Styrofoam given the 
pontoons a handsome look, and fit- 
tings recessed fore ami aft into each 
make them easy to attach. With a 
simple 6 by 8-foot plywood platform, 
reinforced by a supporting frame of 
2x4 a, the strong but lightweight 
pontoons will support a whole family 
or two couples. 

Use two electric motors 

I chose two trolling electric out- 
board motors to provide a comfort- 
able 2 to 3-knot speed and a method 
of steering without a rudder. 
Mounted on the platform as far apart 
as possible, the motors will turn the 
boat in one direction or the other ; 
you simply switch off the motor on 
the inside of the turn. To turn in one 
boat length, you reverse one motor. 
You can't pul! a water skier with 
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